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RIGHT HONORABLE 


STEPHEN POYNTZ. Esq. 

SIR, 

IF t ftie this oppprtunitr of publifliing to the 
world the efteem j have for a cfaaraAet to which 
learning is fo grcatiy indebted, I hope yoo wiU not 
diink yourfclf injured by fuch a declaration from k 
^an that honors yoii, and who looks upon the liber- 
ty of putting the following work under your patron- 
age, as one of the happy incidents of his life. 

From the firft moment I formed the deligo (rf it, 
I Had it in my thoughts to addr^fs it to you ; and 
indeed what could be more natural, than that I 
fiiould be ambitious of Infcribing a trcatife upon the 
clementg of philofophy, to one, who has to em^ 
ncntly ^ftinguilhed himfelf by his extenfivc know- 
' ledge in that, . as well as all the other braqches of 
human learning i 

Your, great abilities in every kind, have i 
edly recommended you to the notice of you 
and country, and occafionecT your being court* 
importuned to accept of thofc high offices of 
which others purfue with fo much cagemeff 
find it often cUfficuIt to obtain, by all the ai 
endeavors of ambition. Nor have your talent 
confined to the view of your country alone, 
reign nations have feen and admired you, an 
' fpeak with the grcateft applaufVs of your wi( 
able condud, when it was your province to 
■m Biitjfh mimfter abroad. 


4 DEDICATION. 

But the qualities 6f a g^eat ftatefman are not 
thofe alone by which you have rendered yourfelf il-t 
luftrious. The virtues of private life no lefs a£tu- 
ate and adomryitaii^Kdleibefiafior^ iifid add a new 
dignity to the high ftation to which your merit has 
raifed you. Affability, complacency of manners, 
and, abowe all)- an exte^ve humanity and benevo- 
lencei 'w4iich ftikes^ plcaftii^ in doing^ood, ate dis- 
tinguifhing parts of your charaffcer, and have con- 
tributed no lefs than your other extraof<fihary en- 
dow93>enf;S;( to that univ^r&l acl^no^iv^ledgement ^rhjcii 
i\^ paid you by your country. ; ... 

- That, you may lone live to be aii ornament ;W4 
toi?fling to the natipn, and. tp enjpy the pleafur© 
which arifes from a confcio\ifnefs of the efte^m and 
approbation of all good men, is the (inhere and hear^ 
ty prayer of, • 

Six, . 

]f9ur fffost MgediOnd tnost dtedUt^ 

' ■ '• ' • ■ . • 

HumhJe Servant f ■ 

m* Duncan, 




[51 r - 

3(nttoliitctton. 

See. l.,..Tmportance of the Knowledge of Ourselves,'' 
F all the hulnan sciences, that jconcerning man is 


o 


certainly the most worthy of man, and th^ most 
Jiecessary part of knowledge. We find ourselves in this 
world s\irrounded with a variety of objects : we have 
poweTs^^nd faculties fitted to deal with them, and arc-' 
happy or miserable in proportion as we know how to 
frame a right judgment of things, and shape our actions 
agreeably tp the circumstances in which we arc placed* . 
No study, therefore, is more important than that which 
introduces us to the knowledge of ourselves. Hereby 
we become acquainted with the extent and capacity of 
the human mind ; and learning to distinguish what oh* 
jects it is suited to, and in what manner it must proceed 
in order to compass its ends^ we arrive by degrees, at 
that justness and truth of understanding, which U the 
great pexfcction of a rational being. 
Sec. 11». ••Different gradations of Perfection in Things, 

If we look attentively into things, and survey them 
in their full -extent, ^ see them rising one above ano- 
ther in various degrees of eminence. Among the ina- 
nimate part^ of matter, some exhibit nothing worthy 
our attention : their parts seem as it were jumbled 
together by mere chance, nor can we discover any beau*- 
ty, orde'r, or regularity in their composition. In others, 
we discern the finest arrangement, and a certain ele- 
gance of contexture, that makes us adixto them a no«^ 
tion of worth and excellence. Thus metals, and pre- 
cious stones, are conceived a$ far surpassing those unii* 
formed masses of earth, that lie every whefe exposed 
to view, If we trace nature onward, and pursue her 
through the vegetable and animal kingdoms, tve find 
her still multiplying her perfections, and rising, by a 
just gradation, from pie re mechanism to perception, 
and from perception, in all its various degrees, to rea« 
son and understanding; / r 

Sec. llL**.Usefulness of Culture, and particularly of 

the Study of Logic ^ 

£ut thotigh reasoi^ be the ^ous^^^ry by Hrlki^h mal^is 

A'2 


Yi INTRODUCTION. 

distinguished from the other creatures that surround himj 
yet we are (ar from finding it the same in'all.- Nor is this 
jiiequality to be wholly ascribed to the original make 
of men's minds, or the difference of their'natural enf^ 
dowments. For if we look abroad into the several- n4- 
tionsof the world, some are over-run with ignoranceand 
barbarity ; others flourish in learning and the sciences ; 
mnd what is yet more remarkable, the same people have 
in different ages, been distinguished by these very op- 
posite characters. It is therefore by culture, and a due 
applicatioo of the powers of our minds, that we increase 
their capacity, and carry human reason to perfection. 
Where this method is followed, knowledge and strength 
©fj^T^nderstanding never fail to ensue ; where it is neg- 
l^tedi we remain ignorant of our own- worth ; and 
those latent qualities of the soul, by which she is fitted 
to survey this vast fabric of the world, to scan the hea- 
vens, and search into the, causes of things, lie buried in 
darkness and obscurity. No part of knowledge, there* 
fore, yields a fairer prospect of improvement, than 
th^t which takes account of the understanding, exa- 
mines its powers and faculties, and shews,* the* ways by 
2which it comes to attain its various notions of things. 
^[liii is properly the design of Logicy which may be just* 
j|^i8$iled the history of the human mind, inasmuch as it 
CCS the progress of our knowledge, from our firsi 
d simple perceptions, through all their different corns- 
feinations, and all those numerous deductions that result 
&om variously comparing them one with another. It it 
thus that we are let into the natural frame and contex- 
ture of our own minds, and learn in what manner w^ 
ought to conduct our thoughts, in order to arrive at 
truth, and avoid error. We see how to build one dis- 
covery upon another, and, by preserving the chain of 
l«asonings uniform and unbroken', to pursue the rela- 
tions of things through all their labyrinths and windw 
Ing^, and at lei^h exhibit them to the view of thesoulv 
jnrith all the advantages of light and conviction. 

Sec. IV ....Operations of the Mind. 

Sttt as tbe understanding, in advancing from ione 
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' flBtrt of knowledge to another, proceeds by a jtwt gra- 
dation^ and ^xerts various acts, according to the dr^r- 
fcnt progress it has made, logicians have been careful 
to note these several steps, and have distinguished thexA 
in their writings by the name of the operations of tht 
tnind. These they make four in number, and agreeably 
to that have divided the v?hole system df logic into four 
parts, in which these acts are severally explained, and 
the conduct and procedure of the mindj in its different 
stages of improvement, regulated by proper rules and 
observations. Now, in order to judge how far logicians 
have followed Mature, in this distinction of the poweri 
of the understanding, let trs take a short view of th6 
mind, and the manner of its progress, according to th6 
experience we hav^ of it in ourselves, and See whi- 
ther the chain of our own thoughts will without con- 
straint lead us. ' 

Set. Y^»* Percept ion* 

First, then, we find ourselves suaroutid^ with a va- 
riety of objects, which, acting differently on our senses^ 
convey distinct impressions into the mind^ and thereby 
rouse the attention and notice of the understanding, 
fey reflecting, too, on what passes within us, we become 
sensible of the operations of our own minds, and atr 
i tend to them^as a new set of impressions, fiut in all this 
there is only bare consciousness. The mind, without 

(proceeding.any farther, takes notice of the impressions 
that are made upon it, and views things in order as 
1 they present themselves one after another. ^Thisatteii* 
tion of the understanding to the* objects acting up^n it, 
"whereby it becomes sensible of the impressions they 
make, is called, bylqgicians, perception ; and the no- 
tices themselves, as they exist in the mind, and are 
there treasured up to be the materials of thinking and 
knowledge, are distinguished by the namje of idem* . 

Sec. V\, •..Judgment, 

'Sut the Blind does not always rest satisfied in the« 

bare view aild contemplation of its Ideas. It is of a 

more active ana busy nature, and likej^ to be agsembting 

them together, andcwmparing thtto one- with aflotheri 
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In this confplicated view of things, it readily d(K«rfi% 
that some agree and others disagree, and.joiii»QF^p.at 
,rates them according to this perception. Thus,, uppii 
comparing the idea of two added to two, tvith the ide:^ 
of four, we, at first glance^ perceive their agreement^ 
and thereupon pronounce that two and two are eqiuai 
to four. (Again, that white is not black, that five is less 
than seven, are truths to which we immediately assent^ 
as soon as we compare those ideas together. This is the 
firsthand simplest act of the mind, in determining the 
relation: of things, when, by a bare attention to its 
own ideas, com'paring any two of tliem togetRer, it 
can at once sec how far they are connected or disjoin- 
ed. The knowledge thence derived is called intuitive^ 
as requiring no pains or examiifation ; and the act of 
the mind assembling its ideas toother, and joining of 
disjoining thera, according to the insult of its perce^m 
ticknsy is what logicians term judgment. 

Sec. Ylht: Reasoning, 

Intuition affords the highest degree of certainty-; it 
breaks in with an irresistible light upon the undersand- 
ing,* and leaves no roonj for doubt or hesitation. Could 
•we in all cases, by thus putting two ideas together^ 
discern immediately their agreement or disagreement^ 
we should be exempt from error, and all its fatal con- 
sequences. But it so happens, that many of our'ideas 
are of such a nature, that thcy<:annot be thus examined 
in concert, or by any immediate application one to 
another ; and then it becomes necessary to find out some 
other ideas that will admit of this application, that by 
means of them we .may discover the agreement or dis- 
agreement we search for. Thus the mind wanting to 
know the agreement or disagreement ill extent between 
two enclosed fields, which it cannot so put together a^ 
to discover their equality or inequality by an. immedx^ 
ate comparison, casts about for some intermediate idea, 
which, by being applied first to the one, and then itj^; 
the other, will discover the relation it is in quest -of^ 
Accordingly it a8sun>es some stated lengtli, as a yard, Scc« 
gad mtasuring the fields ojie after the other^ corner bj 
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t&it means to the kno^rledge of the agreement or dis- 
aigreement in question. The interveRing ideas made use 
of on these ox:casions, are called proofs ; and the exer- 
cise of the miind in finding them out, and applying 
them for the discovery of the tijuths it is in search of, i» 
'What we ttrm reasoning. And fere let it be observed,' 
that the knowledge gained by rctlkoningts a deduction 
from our intuitive perceptions, and ultimately founded* 
on them. Thus in the case before mentioned, having 
iDund by measuring, that one of the fields makes three- 
score square yards, and the other only fifty-five, we 
thence conclude, that the -firjst field is larger than the 
^^ond. .Here the two first perceptions arc plainly in- 
tuitive, and gained by an immediate application of the' 
trveasure of a yard to the t\^o fi«lds, one after another^ 
The conclusion, though it produces no less Certain' 
knowledge, yet differs from the others' in this, that it 
is hot obtained by ari immediate comparison of the 
id^as contained in it, one with another, but is a deduc- 
tion from the two preceding judgments, in which th# 
ideas are severally compared with a third, and theif^ 
relation thereby discovered. We seej therefore, that 
reasoning is a itiuch more complicated act of th^ 
jiftind than riihpTe judgmen^and necessarily presup^ 
poses it, as being ultimately founded on the percep- 
tions thence gained, and implying the various compa* 
risons of them one with another. This is the great 
cxeccitse of the ^ human faculties, and the chief ipstru-i 
inent by which we push on but discoveries, and enlarge 
our knowledge. A quickness of ipind tq find out in- 
termediate ideas, ajfd apply them skilfiflly in determin- 
ing the relations of things, is one of the principal dis«7 
tYnctions among men, and that which give some so re- 
fliarkable a superiority over others, that we are apt t<^ 
look upon them as creatures of another species, 

-,. . . See. Ylll**.*Method* 

/•^Thus ^ar we have tracedthe progress of th6 mind ift^ 
'iShinking, aiid seen it Hsing1)y natural and easy stejJi 
from its first and simple perceptioils, to the exercist* 
dl its hiafh^st axidiirast disti'nguiishitrg- ftcafty; Let af 
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»ow view it in another light, as enriched with kno#« 
ledge, find stored with a variety of discoveries, acquired 
by a due application of its natural powers. It is obvi- 
ous to consider it in these circumstances, as taking ^a, 
general survey of its whole stock of intellectual ac- 
quisitions, disposing .,t}iera under certain heads and 
classes, and tying xlifia. together, according to those 
connexions and dependencies it discerns between thera*. 
It often happens, in carrying on our enquiries fron*. 
subject to subject, that we stpn^ble upon,une^pecte4 
truths, and are encountered by discoveries which our 
present train of thinking gave no prospect of bring- 
ing in our, way. A maji of .clear apprehension, and. 
distinct jeaspn, who, after due search and examina- 
tion> has mastered any part of knowledge, ^nd even 
niade important discoveries in it,, beyond what he at 
first expected, will not suffer his thoughts to lie jum- 
bled together in the same confused manner as chance 
offered them; he will be for combining them into are-, 
gular system, where their mutual dependence may be 
easily traced^ and the parts seem to grow one out of 
another. This is that operation of the mind, known 
by the name of disposition or method^ and comes in the 
last in or4er, according to.the division of the logicians, 
as presupposing some tolerable measure of kno)yledge, 
before it can have an opportunity of exerting itself in 
any ext!?asive degree,.., . . ,. / .V 

Sec* lX.*,0»Ferception and Judgment terms of a verjf 

extensive signi^cation* ' 

We see, then, that this fourfold distinction of tht 
powers of the mind,,; in perception, judgment, reajion- 
ing, and disposition, as well as the order in which thejr 
kre placed, have a real foundation in nature, and arise 
fi'om the method and procedure of our own thoughts* 
It is true, there are many other actions arid "mouifica- 
tions of the understanding, be sidos those above men- 
tioned, as believing, doubting, assenting, Sec. but these 
are all ipiplied in the act of reasoning, in the' like man-. 
iper, as Xomprehending, abstracting^ remembering, may 
le referred to tW first, opejrguoa of the nuad) or jpe^' 
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•cptiofi. TWs will appear more fullj^ in the sequel, 
when we come to handle the several parts of logic sepa* 
rately : at present we shall content ourselves with this 
general account of things ; only it seems necessary to 
observe, that perception and judgment^ in the propriety 
©f the English tongue, have a much more extensive 
signification than logicians commonly allow them. We 
not bnly perceive the ideas in our own minds, but we 
arc said also to perceive their agreement or disagree* 
Bient ; and hence arise the common phrases of intuitive 
perceptions, perceptions of truth, and of the justness 
•f arguments or proofs ; where it is manifest, that the 
word is applied not ©nly to our judgments, but klso to 
our reasonings* In a word, whatever comes under 
the view of the mind, so as to be distinctly represented 
and taken notice of, whether* an idea, proposition, 
«hain of reasoning, or the order and connexion of 
things, is thereby rendered an object of perception, 
and gives employment to this first and most simple of 
our faculties. In like manner, the ^ ox Ay judgment j is 
seldom, in common discourse, confined to obvious and 
self-evident truths. It rather signifies those conjectures 

^nd guesses that we form, in cases which admit not of 
undoubted certainty, and where we are left to^deter- 
Biine by comparing tlie various probabilities of things* 
Thus a man of sagacity and penetration, who sees far 
into the humours and passions of mankind^ and seldom 
mistakes in the opinions he frames of characters and 
actions, is said to judge well, or think judiciously. For 
t)iese reasons, it might not be improper to change the 
common names of the two first operations of the mind, 
calling the one simple apprehension^ and the other intuim 
tion/ which two words. seem better to express their na- 
ture, and' the manner in which they are conversant 
about their several bbjects. This accuracy of distin- 
guishing, where there is any the least difference, is in 
a peculiar manner necessary in a treatise of logip, as it 

'is the professed design of that science, to teach ys how 
to form clear and distinct notions of things, ^ndth^re- 
by|^ avoid being misled by their simi^tude or rescf^' 
blaucc* . 
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SeCa %.^*»Lo^ic divided into Four Parts: Its Usefiil* 

ness and Excellency, 
Having thus given a general idea of the four opera^ 
jtions of the mind, and traced their connection and de- 
pendence upon one aijother, I would next observe, that 
in consequence of this division of the powers of the un- 
derstanding, iogic is also divided into four parts, which 
,treat severally of these acts, and give rules and direc- 
tions for their due conduct and regulation. The ope- 
rations themselves we have from ijature ; but how to 
exert them justly, and employ them with advantage 
in the search of truth, is a knowledge that may be ac- 
quired by study and observation. It is certain, that we 
meet with false reasonings as well asjust. Some men 
are distinguished by an accuracy of thinking, and a 
happy talent of unravelling and throwing light upon 
the most obscure and intricate subjects. Others con- 
found Ithe easiest speculations ; their understandings 
■seem to be formed awry, and they are incapable of ei- 
ther conceiving, clearly themselves, or making their 
thoughts intelligible to others. If then we set ourselveg 
carefully to observe what it is that makes the one suc- 
ceed so well, and how the ptliera come to miscarry, 
these remarks will furnish us with an art of the highest 
use and excellency in the conduct of life.' Now this is' 
the precise business of /o^/c— to explain the nature of 
the human mind, and the proper manner of conducting 
its several powers, in order to the attainment of tmth 
and knowledge. It lays open those errors and mistakes 
we are apt through inattention to riin into, and teach- 
es us how to distinguish between truth, and what car- 
ries only the appearance of it. By this means, we grow 
acquainted with the nature and force of the under- 
standing, see what things lie within its reach, ' where 
we may attain certainty and demonstration, and when 
we must be contented with bare probability. These 
considerations sufficiently evince the usefulness, and 
benefit .of this, science, which ought to be established as 
the foundation and ground-work of all our other know- 
ledge, i^f we really wish to succeed in our enquiriei* 
But we shall now proceed to treat of its parts separate- 
l/i according to the divifion given of them aboYCt 
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iBoofc I. : 

OF SIMPLE APPREHENSION, 
OR PERCEPTION. 

Cftap, I. V . 

CF TRX ORIGINAL OF OUR IDEAS. 

Sec* 1.9m.*Simpie Apprehension and Ideas* 

THE first thing we observe, when we take a view 
of what passes within-lis, is, that we are capable 
of receirving impressions from a variety of objects | that 
distinct notices are thereby conveyed into the under* 
standing ; and' that we are conscious of their betn|^ 
there* This attention of the mind to the objects acting^ 
upon it, is what we call simple apprehension^ and is, jxx 
fact, the mind itself taking a view of things, as repre« 
^nted to it by it's own consciousness. It is by this 
means that we come to be furnished with all those 
ideas about which our thoughts ^re employed* For be- 
ing sensible of the impressions made upon us, and at-* 
tending to the perceptions they bring, we can rencur 
them again upon occasion, even when the objects that 
£rst produced them are removed. Now, our ideas arl^ 
nothing else but these renewed representations of whajt 
we have at any time perceived and felt, by means o£ 
which things are again brought under the view of the 
mind, and seem to have a kind of existence in it. It 
is true, we can upon many occasions combine our ideas 
variously together, and thereby form to ourselves re- 
presentations of things that never had an existence; in 
nature, as when we fancy a centaur, or a golden moun- 
tain ; but it is still certain, that the original ideas, 
out of . which these are made, are such as have been 
poxiveyed into the miud by $omc former impressions. 
. ■ ^ . B ■ - 
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It rcnftHii ther^ftre %o ^tiquire how v^ come by our 
£rst notMM and perc^ioni of t^Hfigt* W)iei>ce does 
the understanding derive these original impressions and 
characters) "which it (an i^omJi>itib in> so niany different 
ways, and represent to itself under such infinite varie- 
ties ? T« this I answer, that if we attend carefully to 
•what passes in oupin'mdsy w^ shall ob?^rve two inlets of 
knowledge, from whence, as from two fountains, the un- 
derstanding is suppHed with Ml the materials .of think- 
ing. ' . , , 

Sec. Ih;.AH our origindt Ithas derived either from 

, . Scnsntiiini 

'First, outward o]t)jects.> a.cting upon our senses^ 
rouse in u§,a variety of perceptions, according to the 
different manner iii which they affec^-us. It is thus, 
that we acquire ideas of \ight and darkness, heat and 
coldy syc;<;t and bitter, and all those other impressions 
TjKfhich we terqi, sensible ^alities. This great source 
94id ix^lct of ki^owledg^ is commonly distinguished by 
thp ufLnie of feinsation, as comprehending all the noticeli 
^p^veyed into th^ W^'if by impulses made upon tho^ 
9r^.ans of 9en^ 

SeCr ni.««»Or R^ection% 

But these idjsas, numerous as they ai^e, are wholly 
-diCriyed to u.s from ^without : there is therefore yet 
^Hf^thcr sQur^e of impressions^ arising from the miad's 
^tte^tion^to. Its own acts, wheu^ turning inwards upoiv 
\tAeIf5. i,t tak^^ a vi«w of thjc perceptions that are lodg;-t 
ed there, and the various ways in which it employs i.t;^ 
l^lf about them* For t)ie ideas furnished by the sjen^es,^ 
give, the mind an opportunity of exerting it$ several 
gpwers ; and as ^11 our thoughts, under whatever, 
form they appear, are attended with consciousness, 
bence the impressions they Ic^ve, when we come to tura 
the eye of tj^ »oul upon them, enrich the understanding, 
with a new. set of perceptions, no less.distinct than those 
<;onveyed in by the senses. Thus it is that we get ideas 
of thinking, dout>tipg, believing, willing, 3cc, which' 
:^re the different acts and worki;igs of our minds, r«pre-; 
sented to us by our own consciousness. This second, 
spurce of ideas is called r^cc;/o|i|.aud evidently pre^up* 
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poses sensation $ 29 the impressions h fitmishH are otAy 
of the various powers of the understanding, employed! 
ab<hit perceptions already ra the mind. 
Sect*.IV«..«,./?i.ir and Progress of Human. Kn&mkefg>eJ 
' These considerations, if we duly attend ta'thein^MK:lk 
give uk. a. clear and distinct riew&f the. natsrjil ^roce^ 
dure of tlie human intcilect^ in its ad'van^es to Vnow* 
ledge « Wc can have no pcTCeptiwn of rthe oprrattdns 
of our o^n minds, until they are exerted ; nor can they^ 
be exierted before the understanding is^ furnished with 
idbas about which to employ them ; and as these ideas^' 
that^ve tiie first emjployment to-<nrr£»ciiltieSf are evU- 
den^ly the perceptions of ^eAse, ttssplainy^thittall our 
knowledge most begin here^ This, tlieo,' is the firsts 
capacity of the human .mindv* that it is £tted to receive 
tlie impression^jBiade upon it by outwacd objects afiect^^ 
in^ the senses; which impressions-, thus derived iota 
the understanding, and there lodgedi for the iriew of the 
soul, employ it in various acts of ^lerccimng, remember-^ 
iftg, coiKsidering, Sec. all which are. attended with aa 
i|itemal feeling and consciousness^ And this leads us- 
to the second step the mind takes in its jprogress to» 
wards knowledge, vizi that it cah^ by its own consci'^ 
outness, represent to itself these its oevttral working*' 
and operations, and thereby furuish the understaadin^, 
with a new stock of ideas« From these simple begin* 
nings, all our discoveries take their rise : for the mind, 
thus provided with its original characters and notices of 
things, has a power of combining, modifying, aiid ex-» 
amining them in an infinite variety of lights, by which 
means it is enabled to enlarge the objects of its percept 
tion, and iinds itself possessed of an inexhaustible stock 
of materials* It is in the Tarious. comparison of these 
ideas, according to such combinations of them as seem 
best to suit its ends, that the understanding exerts it-» 
self in the arts of judging and reasoning, by which the 
capacious mind of man pushes on its views of thingSy 
adds discovery to discovery, and often extends ita 
thoughts beyond the utmost bounds of the universe. 
Thus wc see, as it were, at one glance, the whole pro- 
%rp%% pi ^ $oul| from the veiry £cat.dawmi]^s of pei« 
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ceptton, till it reaches the^ perfection of human know«>- 
ledge ; nor shall ytt^ among all its vast stock of disco* 
▼eries, or that infinite variety of conceptions whereof 
thejr coasi'st^ be able to find one original idea which is 
net' derived from sensation or reflection^ or one com- 
plex idea which is not made up of those original ones* 
Sec« V* Divhion of our Ideas into Simple and Complex^ 
Having thus shown bow the mind comes to be first 
furnished with ideas, we shall next proceed to the 
consideration of the ideas themselves, and endeavour 
tp give such an account of them, as will best serve to 
explain their several* appearances, and the manner in 
"Whick they are formed. It is evident, from lurhat has 
been said above, that tkey all fall naturally under 
these two heads : first, those original impressions that 
SUT Conveyed into the mind by sensation and reflection^ 
and which exist there> simple, uniform, and without 
any shadow of variety* Secondly, those more complex 
notions of things, that result from the various com- 
binations of our simple ideas, whether they are con« 
ceived to exist of themselves, in any particular subject^ 
or are united and joined together by the mind enlarg- 
ing its. conceptions of things, and pursuing the endt 
andrpurposes of knowledge* These two claisses com-^ 
prebend our whole stock of ideas ; • and, when consi*. 
dered separately, in that order wherein they most na- 
turally seem to offer themselves to our thoughts, will, 
I hope, give siich a view of the conduct and manner 
of the mind, as may contribute not a little to intro* 
dace us to an acquaintance with ourselves* and make 
us sensible of the capacity and extent of the human 
intellect* We proceed, therefore^ to a more particular 
account of this division of our ideas* 

Of simple ideas. 

Sec, 1,0, ••Simple Ideas what, 

THE Rrst class of our ideas are those which I dis« ' 
tinguish by the aame of simple perception ; l»e<*. 
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Ctvat tbey exist in the mind under one anlform appe«ri* . 
Ance without variety or compositioiu For thou^ ex« 
^mal objects convey at once into the , understtndittg 
«iiany different ideas^ all united together^ and nakiBg 
fts it were one whole : yet the impression? themselves are 
evidently distinct, and are conceived by the mind, eadt 
under a form peculiar to itself. Thus the ideas of co^ 
Jour, extension, and motion, may be taken in at one and 
the same time, from t.he s^me body ; yet these three 
|>er«eptians are as distinct in themselves, as If they all 
proceeded from different objects, or Were exhibited t# 
pur notice at 4iff€irent times • We arej therefore, care^ 
■fully to distinguish between our simple anfi' primitive 
conceptioi\s, and those different combinations of them^ 
-which are often suggested to the mind by single ob«^ 
jects acting upoA it. The ^st constitute our original 
notices of things, and are not distinguishable into dif«- 
ferent ideas, but enter by the senses simple and.unmix^ 
cd. They are also the materials, out of which all the 
others, how complex and complicated soever, are form^ 
ed ; and therefore ought deservedly to be looked on as 
the foundation and groundwork of our knowledge* 

Sec. II Simple Ideas of Sensation* 

Now if we take a survey of these ideas, apd their 
several divisions and classes, we shall find them all sug- 
gested to us, either by our senses, or the attention of 
the mindto what passes within itself. • Thus our no- 
tices of the different qualities of bodies, are all of the 
kind we call simple ideas, and may be reduced to five ge- 
neral heads, accotding to the several organ* which are 
vffected fay them. Colours, &c. and sounds, are con- 
veyed in by the eyes and ears ; tastes and Smells by thjt 
nose and palate ; and heat, cold, solidity^ Sec. by the 
touch. Besides these, there ure others which make im- 
pressions on several of pur senses, as .extension, figurCf 
rest, and motion, &c.*the ideas, of which we receive 
Into our minds both by seeing and feeling, . 

Sec. lll..n**Simple Ideas of j^dfiexion^lS^^m k 
If we next turn our view upoi^ what passes Withfii 
ourselves^ we shall find another b(;\ of ^impje ii4ea« ati^ 
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firrg from odr cotiscidQsness of the acts and operationi ' 
of loA- own minds. Perception or thinking, and voli- 
tion or billing, are what every man eicpcriences in him- 
self, and cannot avoid being sensible of« I shall onl/ 
observe further, that besides all the above-mentioned 
perceptions, there are others that come into otir minds 
by all the ways of sensation and reflexion ; such are the 
ideas of pleasure and pain, power,. existence, unity, sac<- 
cession, Sec. which are derived into our Understandings 
both1>y the action of objects without.us, and the con» 
iciousness-of what we feel within. It is true some of 
these ideas, at of extension and duration, cannot be con- 
ceived altogether without parts, nevertheless, ^hey are 
justly ranked among our simple Ideas ; because their 
parts being all of the same kind, and without the mix- 
ture of any other idea, neither of them can be resolved 
into two distinct and separate conceptions. Thus they 
€tiU ans^wer the definition given above, of being^ one 
uniform appearance in the mind, with variety or plu^ral- 
«ty. But to prevent confounding dur simple ideas of 
Vpace-and duration, wHh those complex modes of tbenn 
marked out by the several measures commonly in use^ 
«s yards, miles, days, years, Sec. it may perhaps be most 
proper to consider the least portions of either whereof 
we can form a clear and distinct perception) as the simr 
pie ideas of that kind out of which all their other anodes 
and combinations ate formed. Such an instant, or 
point, may be. conceived to be the same in respect of 
duration or space, as unity is in respect of number | 
and will serve best to show, how by a continued addi- 
tion or repetition, our more enlarged and complex ideas 
arc made up. 

iSec. W ^...Simple Ideas have no Admission but by the 

proper Inlets of Nature* 
Having thus given a general view, of our siro|)le 
'jdeas, 1 have still two observations to ma|ce concerning 
them. The first is, that they are such as can only be 
conveyed into the mind by the proper channels and 
avenses provided by nature ; insomuch that if we are 
destitute of any of those inlets, by which the tropres- 
sietiB that produce t^m are want to be admitted, all the 
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ideas thence arising are absolutely lost ta us ; nor can 
"we, by any quickness of understanding, find a remedy 
for this want. A man born blind is incapabU of the 
ideas of light and colours ; in like manner as one whd 
is deaf can form- no notion or conception of soundsii 
Hence it appears, that these our simple ideas are just 
such as nature has furnished them, and have no depen^- 
dence on our will ; wc can neither destroy them when 
in the understanding, nor fashion or invAt any new 
one, not taken in by tlie ordinary means of perception* 
So that we here see the. utmost bounds pf human 
knowledge, which, however mighty and enlarged, can- 
not exceed the limitiof thos6 our simple original ideas^ 
and their various combinations. 

Sec* v.... They furnish ample Materials cf Knowledge* 

And this leads me to the second observation I pro* 
posed to make, which is, that though the mind cannot, 
in multiplying its conceptions of things, advance one 
step beyond the materials furnished it by sense and 
consciousness ; yet as it has a power of combinin|^| 
modifying, and enlarging them, in all the different 
ways in which they can be put together, it therefore 
finds itself in possession of an inexhaustible treasure 
V oi ideas, sitfficient to employ it to the full extent of all ' 
its polvers, and furnish matter for aH those various 
opinions, .^iincies, and views of things, that make up 
the subject of its tholii^hts and contemplations* Let 
us but reflect upon the single idea of unity oi^one, and 
observe what a variety of combinations are formed, by 
continually adding it to itself ; insomuch that the un- 
dejritanding finds na stop or boundary, in its progress 
from number to number. In what an infinity of dif- 
ferent lights may extension alone be considered ! what 
limits pan be set to that endless diversity of figures, 
which it is in the power of the imagination to fashion 
,and represent to itself I if to these wc add ^hose jium- 
berless other combinations that result from vanously 
xompounding and comparing the rest of our simpfe 
ideas, we shall have little reason to complain of being 
lixnited to a scanty measure of knowledge, or that the 
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exercise of the human faculties is confined within niN 
row. bouiids. .But having traced the progress of tho 
liiind th|;o* its original and si^nplc ideas, until it begins 
^ enlarge its. conceptions by uniting and tying them 
together ; it is now time to take a. survey of it, as thug 
employed in multiplying its vieAvs, that we may see by 
what ^teps it advances from one degree of improve* 
meni: to another, and how- it contrives to manage that 
infinite stock of materials it finds itself possessed of. 

Sec. VT...^ The Division of complex' Ideas into those of 
reaf ExistenQSj and those frafned hy the Mind. 

Whoever attentively coojsiderp his own thoughts, 
and takes a view of the several complicated ideas that 
from time to time offer themselves to his understand- 
ing ; will readily observe, that majiy of them are- 
such Its have been derived from without, and suggest- 
ed by different objects affecting his perception ; others^ 
agaiiiy are formea by the mind itself variously combi« 
|)ing its simple Ideas, as seems best to answer those ^nds 
and purposes it has for the present in view. Of th^ 
first kind are all our ideas of substances, as of a man, a 
horse, a stone, gold. Of the second are those arbitrary 
collections of things, which we on many occasions pujt 
together, either for their usefulness in the commerce of 
life, or to further the pursuit of knowledge : sucl^^are 
Our ideas of stated lengths, whether of duration or 
fipace ; as hours, months, miles, leagues, ^c. which 
divisions are apparently the creatures of the mind) in« 
asmuch as we often find them different in different 
.countries ; a sure sign that they are taken from no 
certain aiid invariable standard in nature. Many of 
our ideas of human actions may be also referred t^ 
this head ; as treason, incest, manslaughter, &c. which 
complex notiens we do not always derive from an actual 
view of what these words describe^ but often from coni* 
bining the circumstances of them in our minds, or, 
which 1$ the most usual way^ by hearing their names 
Ji^^plained, and the ideas they stand for enumerated^ 
These two classes comprehend all our complex con- 
cept ioQSp it being impossible to conceive any that arj^ 
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not either suggested to the understanding by some 
real existences, or formed by the mind itself arbitrarily 
uniting and compounding its ideas* We shall treat of 
each in order. 

OF OUR roEAS OF SUBSTANCES. 

^Sec. l,*..Tdeas of Substances^ Collections of Simple 
Ideasj held together bj some unknown support* 

THE first head of complex ideas mentioned in the 
foregoing chapter, is that of substances^ vihich I' 
choose to handle before the other ; because, as will af- 
terwards^ appear, the notices derived from this source 
very much help us in forming those arbitrary collec- 
tions, which make up the second division. For in many 
of them we take our hints from the reality of thingSi 
and combine ideas that actually exist together, though 
often wi^h an exclusion of others, as will be explained 
when^we come to treat of abstract and universal notions*. 
It has been already observed, that the impressions con- 
veyed into the understanding from external objects, con- 
sist for the most part of many different ideas joined to- 
gether, which all unite to make up one whole. These 
collections'of various iBeas, thus co-e^^isting in the samd 
common subject, and held together by some unknown 
bond of unibn, have been distinguished by the name of. 
substancesy a word which implies theii^ subsisting of 
themselves, without dependence (at least as far as our 
knowledge reaches) on any other created beings. Such 
are the ideas we have of gold, iron, water, a man, &c. 
For if we fix upon any one of these, for instance, goldy 
the notion under wliich we represent it to ourselves is 
that of a body yellow, very weighty, hard, fusilJle, mal« 
leable, &c. where we may observe, that the several pro- 
perties that go to the composition of gold, are repre- 
sented to us by clear and evident perceptions ; the^ 
union too of these properties, and their thereby consti- 
tuting a distinct species of body, is clearly apprehend«' 
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cd by the mind : but when wc would push otlf enqtii* 
ries farther, and know wherein this union consists,- 
what holds the. .properties together) and gives th«m 
their self-subsistence, here we find ourselves at a los8«' 
However, as we caju^Ai, conceive qualities, without at 
the same time supposing some subject in which they 
adhere, hence we are WturallvJ^' to form the notion 
of a support, which, serving ^^ a foundation for the co- 
existetfct a^Dit>i«aaf thejdiiFerent properties ^f things, 
gives them that separate and independent existence 
uiidcr whith they are represented to our conception. 
This support we denote by the nairhe, substance; and as 
it is an idea ap|>li€abl^to'tiU the different cotiihinatio^s^ 
<f qualities that exist any where by themselves, they arc 
accordingly all called substances. Tbds a house, a bowi, 
a stone, ^c« having each their distingtiishtng properties, 
V^d being conceived to exist independent One of ano*»' 
tjierj the idea of substance :beloj:ig^ alike -to them aii«- 

Se9» II,.,. 7%; Division of Modes into Essential and 

/ ' Accidental 

^ In substalicfes ttier^fdre therfe are' two things to be 
considered : first, the geixeral ndtion of self-subsist-.*^ 
€tv6ej which, as I have said, belorlgs equally to them all ;* 
alid then the Several qualities, 6t properties, by which 
the different kinds and individuals are distinguished' 
cfhe from another. These qitalities are otherwise cal- 
led modes, and have been distinguished into essential 
^d accidental, according as they are perceived to be . 
SjtparaTjfe or inseparable from the subject to which they 
belong. Extension atid solidity are essential modes of 
a stone ; because it cafinot be cbnceived without them ;, 
but roundness is only aa accidental mode ; as a stone 
may exist nader any shape or figure, and yet still re- 
tain its nature and other properties* 

Sec* IlL,*.The Notion of Self^ubsistence inseparable 

from Substances, 

^ 1 might run farther into these divisions and subdivi* 

slons, in which logicians have been very ferttVe ; but 

1^ they tend litile to the advancement of real know* 

Icdgci aad setv« mther to fill the memory with wonU 
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Mid their significations, than furnish cVsvi/r and distinct 
apprehfxulons of things, I shall not trouble the readef 
:i¥ith them* It is more material ta observe, that the 
ehange of properties in any substance, tho* it oft-time? 
changes the nature of that substance, that is, its spe- 
cies or kind ; yet it never destroys the general notion 
of self-existence, butjeaves that equally clear and ap* 
pli cable, as before any such alteration happened. Wood, 
by the application, of fire is turned into charcoal ; but 
chajcoal, however different ftom> wood is still a stib- 
stancc. In like manner, wax may be converted into 
flame and smoke ; a human body will moulder intcj 
dust 5 ^et these* alterations destroy not their being or* 
existence : they, are still substasnccs as before, tho'un- 
ier a diiferent form and appearance. In the several ex« 
pcriments made by chemists, bodies undergo many* 
changes, and put on successively a great variety of dif* 
ferent shapes, and yet, by the skill and address of the ' . 
operator, they are often brought back to their first 
and pri^nitive form. . What alteration can we suppose 
tJ*e. fire, or the application of any other body, to make,. 
]fnles« on tlie configuration, texture, or cohesion of the 
nstnute parts ? when these are ch*a«nged, the body is 
proportionaJbly changed ; when they return to their • 
original state, the body likewise puts on its first and 
ijattiral appearance. 

S/tc* lY^.^.FoimdatiOT, of the different Sped et of Corpo* 
' real Substances. 

All that is essential to matter, therefore, is the cohe- 
sion of solid extended^parts : but a? these parts are ca- 
pable of innumerable configuratigns— ^s their texture 
may be very various, and the internal constitution 
thence arising be of consequence extremely different in ' 
dififerent bodies— we may from these considerations 
conceive pretty clearly the source and foundation of all ' 
the different species of corporeal substances. Nor is 
tliis a notion taken up at random, or one of those chi- 
merical fancies in philosophy, derived rather from a 
warmth and liveliness of imaginatibn, than observa- 
tidos drawn from things themselves. Do w^e xtotdailf * — 
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see oar fooa^ by the changes it undeirgoes in the difibr« 
ent avenues of the body, converted first into blood, and 
thence employed in nourishing, building up, and to-- ' 
Urging, the several parts of that wonderful fabric \ 
Raip, descending from the clouds, and mixing with the 
mold or earth of a garden, becomes aliment fdr trees of 
various kinds, puts on a diversity of forms, according to 
the different channels and conveyances through which 
it passes ; and It last, after innumerable changes and 
transmutations, sprouts forth in leaves, opens in budsy 
•r is converted into the substance of the tree itself* 
Can Tfre conceive any greater' difference between the 
copipon^nt parts of gold, and those of stone, than be-' 
tween the moistened particles of garden mold, and those 
new forms and figures under which they appear, after 
^ey have been thus fashioned by nature for the pur* 
poses of growth and nourishment ? 

Sec* Vt^^^Essence of Substances nothing but the inUr^ 
nal structure and constitution / 

If this be duly attended to^ it will not appear won* 
derful to assert, that the variety of material substances 
arises wholly from the different configuration, size, tcx* 
ture, and motion of the minute parts. As these happen 
to be variously combined, and knit together, under dif-* 
ferent forms, bodies put on a diversity of appearances, 
and convey into the mind by th^ senses all those sever- 
al^ impressions, by which they are distinguished one 
from another. This internal constitution or structure 
of parts from which the several properties that dis- 
tinguish any substance flow, is called the essence of 
that substance, and is, in fact, unknown to us, any 
farther, than by the perceivable impressions it makes 
upon the organs of sense. Gold, )s has been said, is a 
body yellow, very weighty, hard, fusibla^ malleable, 
&.C. That inward structure, and conformation of its 
minute particles, by which they are so closely linked 
toj^ether, and from which the properties above men- 
tioned are conceived to flow, is called its essence ; and- 
the properties themselves are the perceiyablc marks that 
m^ke it known to us, and distinguish it from all other 
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tubsttneef ; for our senses are not zcutt ^tiough tb 
reach its inward texture and constitution. The paiit 
thenselvesy as well as their arrangement^ fie far bcu 
yond the utmost penetration of humaji sight, even 
-when assisted by microscopes, and all the other conh 
trivancesofart. 

Sec. VI Is wholly unknown to us and serves to dis^ 

tinguish the Species ; 

^huS) as to the essence er internal cwistitution of 
goldywe are wholly in the dark ; but many of, the pro* 
pcrties derived from this essence, make obvious and 
distinct impressions, as the weight, hardness, and fcU 
law colour. Sec. These properties combined together^ 
and conceived as co-existing in the same, common tub«- 
ject, make up our complex idea of gold. The mttut 
may be said of all the other species of corporeal sub^ 
stances, as lead, glass, water, fee* our ideas' of them 
•being nothing else but a collection of the ordinary qus^ 
lities observed in them. 

Sec* VII.««.2>{,f> is rightly presumed to be disiinet 

in all the several kinds* - 

This, l^ttwevcr, ought to be obsi^rved, that though 
^the essence or inward structure of bodies is altogether 
unknown to us, yet ^ we rightly judge, that iir all the 
several species, the essences are distinct* For-each^s^- 
xies being a collection of properties, whichj taken to* 
gether) are different from those of every other species, 
nhe conformation of parts, on which these propei-tie« 
depend, must in like manner be different y and thiSf as 
vehave said, constitutes the. essence* Iron and glass 
are evidently distinct kinds of body ; theirs pjcrceivable 
qualities have little or nothing common ; and thei«- 
-fore the inward structure or constitution from which 
•these qualities flow, cannot be the same in both* Bu^t 
after all, this* is the only thing we can with certainty 
affirm concerning these essences, which lying so wholly 
in the dark, we shall do well to lay^thcm aside in our 
jeasonings about things, an4 adliere^ to those more in* 
tielligible and settled ideas acquired^ by joining toge- 
ther their various properties and powers. For thus 
40ttly is true knowledge promoted, wheo we argue froip 
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known qualities, and not from a supposed internal con* 
ftitutiony which, however real in itself, yet ^omes not 
within the reach of our faculties, and therefore can 
sicver be a ground to us for any discoveries or iai« 
provements. ^ 

5cc« VIII...*^ what steps we arrive at the Notioni- 

of Immaterial Substances ; 
Material substance, as I have said, includes the idea 
of solid, cohering, extended parts, and is divided into 
different classes according to the different impressions 
made upon the organs of sense. But, besides these 
sensible ideas received from without, we also experience 
in ourselves thinking and volition. These actions have 
jio connection with the known properties of body ; nay^ 
they seem plainly inconsistent with'^some of its most 
essential qualities. For the mind not only discovers 
no relation between thinking, and the motion or ar« 
nngement of parts ; but it also perceives, that consci- 
ousness, a simple individual act, can never proceed from. 
« compounded substance, capable of being divided in-^ 
to many. Let us suppose, for instance, a system of 
matter endowed with thought ; then either all the 
parts, of which this system is composed, must think^ 
which would make it not one, but a. multitude of dis- 
■tiiict conscious beings ; or its power of thinking must 
arise from the connection of the parts one with another^ 
.their motion and disposition, &c, which, all taken to- 
gedkcr, contribute to the production of thought. But 
it is evident, that the motion of parts, and manner of 
combining them, can produce nothing but an artful 
-structure, and various modes of motion. All machines 
of human composition, as watches, clocks, Sec. howe*> 
ver artfully their parts are set together, however com- 
|>licated their structure— -though we conceive innume- 
rable different motions, variously conjoined, and run- 
ning one into another with an endless diversity, yet 
never produce any thing but figure and motion. If a 
clock tells the hour and minute of the day, it is only 
by the motion of the different handSf pointing succes- 
sively at the i^res marked on i^e hour-piate for $)wt ^ 
ptftpose* Wc tterer imagiac this to be the effect ufc; ^ 
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th^ght 6r intelligeilcc ; nor coireeiTe it posuble, by 
any refine ment of structure ^ so to improve the compo- 
sttiony as that it shall become capable of kno-wle^ge and 
consciousness. The reason is plain : thoughtls tome « 
thing altogether different fronf motion and figure ; 
there is not the least connection between them ; and 
therefore it can never be supposed to result from them« 
Sec. YjL,, •.Which we otherwise call Spirits. 
This then being evident^ that intelligence cannot 
^nse from an union or combination of unintelligible 
parts ; if we suppose it to belong to any system of mat- 
ter^ we must necessaiily attribute it to all the parts, 
of ^which that system is composed ; whereby^ instead of 
o^e, %6 shall, -as was before observed, have a multi* 
tilde of distinct conscious beings* And because mat- 
ter, how far soever we pursue the minuteness of its 
parts, is still capable of repeated divisions, even to in* 
ifiity ; it is plain, that this absurdity will follow us, 
through all the suppositions that make thought inhe* 
rent in a material substance. Finding, therefore, con* 
Bciousness incompatible with the cohesion of solid se« 
parable parts we are necessarily led to place it in soma 
other substance, of a distinct nature and properties^ 
which we call spirit. 

Sec. X..«.jB(7c(y and Spirit distinct Substances. 
And here it is carefully to be observed, that the se- 
veral species of corporeal substances, though distin- 
guished one from another, and ranked under different 
pames ; yet, agreeing in some common propertitfS| 
which, taken together, make up the notion of body, 
are thence all conceived to partake of this general na- 
ture, and to differ only as different modifications of 
the. same substance. Whatever consists of solid tX" 
tended parts, is called matter ; and as all the various 
species of body, however distinguished from one ano* 
t her by their several properties, have yet this in com* 
dion, that they are made up of such solid separable 
parts, hence they fall naturally under the general de- 
nomination of material beings, and are not conceived 
|o differ, but in their for m* Th us gold, antimony, wood, 
%^m|i€» alike pact^ke of the'nofion of body } they are aR 
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«9||iajiy tnatcrial substances,^ aind have no other differs 
cn60, buCwhat arises from the different structmre and 
<LOQfQrmatioa> 3cc* of parts, as we have shewn above. 
But spirit is some tiling altogether distinct from body, 
nay, ai&d commonly' placed in opposition to it ; for 
frhich reason, the beings of this class arc called imma* 
i$rial ; a word that implies not any thiiig of their na- 
ture, but merely denotes its contrariety to that of matter. 
S<c« XL There may be many various Species ofSub» 

stances, besides those that come within the reach of 

fiuf Fasuities* 

Body and spirit, therefore, differ not as species <»f the 
liaji^e substaafie, bujt are really distinct kinds of sub- 
stances, and. serve as general heads under which ta 
xank all the particular brings that fall within the jcbm- 
pass of our knowledge. For we having no ways of pei^ 
ception but sense and consciousness, can have no no- 
tices of things, but as derived from these two inlets* 
By our senses we are informed of the existence of so- 
lid extended substances ; and reflection tells us, that 
there are thinking conscious ones* Qeyond these ouf» 
conceptions reach not ; a^d therefore, though there m%ji 
be many other kinds, as different from them as they are 
fiom one another, yet having no faculties suited t» 
them, they ^re as remote fro^ our knowledge, as light 
and colours from the apprehension of a man born blind. 
I believe it will hardly be doubted but the substance 
of the Creator di^rs more from that of his creatures, 
than any two created substances can from one ano<* 
tber I and therefo]:e when we call God a spirit, we 
ought not rashly to presume, that he is so in the same 
$ense in which the human soul is a spirit. The word 
ic, indeed, used by us, to denote in general all thinking 
intelligent substances, in which sense God is very fitly* 
<^led a spirit. But it were the height of folly to im^- 
gisie, biscause this name is~ applied as well to the mind 
•f man as the Creator, that therefore they partake of 
oais common nfarture, and differ onlv as difierent modi* 
tcatiofis of tlK same substance. Ihis I mention here, 
to check the presumption of the humaa mind,*alwaya 
forward to cp^ciudc; that ever;^ thing coqi^s^- witbW 


I 


I 


OF LOGIC. M 

its re«cl^ and to deny, exbtence to wbatcver escctd* 
the comprehension of. its scanty and liicited powert* 
Beings of a superior class may enjoy many ways ofper# 
Action unknown to us, from which they receive no^ 
tices as different from those in our minds, as the ideas 
wre apply to spirit are from the ideas we apply Jto^body* 
Solid and thinking heings are, it is true, the^iptnly idiM 
9f substance that we are able to frame ; but this is aW 
SAore an argui^ent against the existence of other kvndsy 
than the want of the ideas of light and colours in ^ 
blind man wouid be a good argument agaiinst th^ reali-* 
tjr or possibility of such perceptions* ? 

Sec* X.11*^^ Difference in the manj^r of conceiving'. 
Corporeal and Spiritual Substances* 
Before I dismiss this subject, it may not be improper 
to take notice of a remarkable difference as to the mmif 
ner o^ our conceiving corporeal and spiritual subsc^f 
CCS* Those of th? first kind convey themselves into 
the mind by trnpresstc^s made upon the organs of sehse*^; 
»nd as the^ impreslsions are different in different bodiefy 
the ideas they produce must bf cours^ vary in propor- 
tion. Thus we get preceptions of distinct powers and 
properties, and range bodies into classes, according at 
-we find thiem to agree or disagree in these their obser- 
vable qualities. But it is not so in our notion of spi* 
rits; for having no conception of their powers and 
operations but. by what we feel and experience withia 
ourselves, we cannot ascribe to them properties or vTaya 
of knowledge, distinct from, those suggested to us'bjr 
our own consciousness. And hence it is, that though 
we readily own there may be various rankiK of spiritual 
^>^ngs, 3ret we are not to imagine them divided from 
one another by any diversity of powers and optm^tioniy 
• but merely by possessing the same powersy A:c. in a 
higher or lower degree* It is tiotf however, repugnant 
to reason, that they should be distinguished by their te^ 
veral properties in like manner af se|isibte thingjl are 
by the different qualities observable in them ; but pro* 
perties of intellectual natures, distinct from those of oitr 
own minds, being altogether remote frgm our concep- 
tioDy cannot serve as a means ^hereby to distitigtHy^ 

C 2 
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rtftJir diffetent oriers.' 'We afc^ thertfbrc, necesVitktdIt 
to conceive of them in a muniier suited to our way of 
knowledge ; and when lire would rank them into spe^ 
eles, act<5rding to the degrees of superiority they are 
Imagined to possess in the scale of being, we ascribe tor 
them what we find most excellent in ourselves, as know-*' 
Mge, thmking, foresight, 6cc« and those in different 
Measures proportioned to the station peculiat^ t« eachf 
rank or species. But that this is a very imperrfect wa^f 
6fdistinguishing the various orders of intellectual be-^ 
higs, will not, I think, need many words tomake it ap« 
pear; especially if -we consider, thaft the manner ot 
ce>mTOuriicating th^i'r thoughts, without the interven- 
tion of bodily organs, is a thilig to us altogether in<^ 
tlb^iprehensiblCf and ^necessarily leads us- tb supposef 
that they have ways of perception and knowledge 
wliioh o\ir faculties cannot give us any notice of. 

« • • « 

Sec. '^XlII«j..TAff bounds of Knowledge in our present 

state very narrow* 
But I shall not pursue these reflexions farther ; what 
has been said sufficing to give us some little insight into 
the extent and capacity of our own minds ; to convince 
us that our present state will not admit of a perfect and 
adequate comprehension ef things; and to let us see^ 
that there may be other ways of knowledge, beyond the 
reach of the faculties we now enjoy ; which yet, in suc- 
ceeding stages of our existence, we may arrive at, wheny 
1>eing freed from the, present cumbersome load of the 
body,; we shall mount up to stations of greater eminence, 
and advance by a perpetual series of approaches towardf 
1)im, who is the standard of perfection aind happwssk 
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OF IDEAS FRAMED B7 THE MDfD. 

l^ec. L...ih framing many complex Ideas^ the Mind 19 
wholly acttvej and proceeds by a voluntary choiccm 

HITHERTO .we have considered only such combi- 
nations of our simple ideas at have a real uniom 
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m nature, and are suggested to the iliM hf thftgl 
themselTM vatibusly affecting our percejptkffi : it is noir 
time to take a vie^ of the other clasf of our complex 
DOtions ; I mean those arbitrary collectfoas of different 
ideas, ^hich we on many occasions brmg together b^ 
that power which we find in onrseWes, of uniting, com* 
fearing, and diversifying our notices of things. In the 
reception of simple ideas, and even in those of sii^tan^ 
ces, the uaderstanding is wholly passive, and the peri 
ceptions produced cottespond to the impression^ madd 
npoh it. Wh^n we see a house, or a tree, they neces^ 
sarily appear each under its proper form i nor is it hi 
^ur power to rcceWe from these objettii<yther ideas that! 
what they are fitted to produce. But in. this seconA 
class of complex conceptions, the mind acts voluntari<- 
ly and of choice ; it combines only such ideas as are 
sn^osed best to suit its present purpose ; and Alters ot 
changes 'these combinations, by^in^rtrng some, and 
throwing out othei^y according as the etrcumstances of 
thingr'require their being viewed in different lights! 
Now as this is by ^r the most comprehensive branch" of 
Ottr ideas, and includes those* that moat* fi^ei^ntlyo^cuf 
in the search and pursuit of knowledge, I shfll sndea* 
rour to treat them in the exac test ordier and method $ 
and for that purpose ritnge tl^m under several heads: 
according to the different acts of the mind exerted in 
framing and putting them together* 

Sec. lhm*,Three several Acts. exerted fy the. Mind i§ 
/ranting its arbitrary IdeaSf vi%»^ Composition i 

These acts may in the general all be reduced to threes 
I, Composition^ when we join many simple ideas toge^ 
ther, and consider them as one picture or representa- 
tion. Such are our ideas of beauty, gratitude, a fur- 
long, &c. And here let it be observed, that the mind 
iometimes confines itself to the various constdefation of 
the sam^idea, and, by enlarging it in different degrees^ 
exhibits it under a diversity of forms. Thus by adding 
units together, in distinct separate collections, 1^6 
coine by the several combinations of numbers, as a 
doseni a score;^ a auUioni At tnher times jfc niiitt 
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|)erteptioY)tf<ildiff<f rent kinds; in whicti case the com-* 
position is more manifest, and the idea itself becomes of 
(Qoune more compiicatfed. Harmony, for instance, ta a 
Comp(>)ipA idea^, made up of many different fiouoda 
united ; all whiQh the musician must have, and put ta- 
gether in his mind, before the ear can be entertained 
with the actual performance. Now although the act of 
the mind is in some measure exerted in the framing ot 
lill our complex jiotioQSt y^t at many of them ioclude 
certain limited and particular ^considerations, arising 
from other opjers^tiop9 of th/^ mind employed about 
them, it is ^eccssary to take account of these acts also, 
i|f we woul4 conce4v« clearly the manner in which the 
several species of our compound ideas are formed* 

Sec. llh,**Abstrtf€tionm 
3. The next operation therefore of the mind, aboi^tita 
ideas, is abstraction, when we separate from any of oar. 
conceptions all thpsf circumstances that render it parti* 
cular, or the representative of a single determinate 
object ; by which means, instead of standing for an in* 
dividifai, it is mad^. to -denote a whole rank or class of 
things* Thus upon seeing, for instance, a square or 
circle^ we leave out the consideration of their b.ulkf 
and every thing else peculiar to them, as they imme* 
iLiateiy affect oor sight, retaining only the notion of 
their figure and shape. In this manner we get oxxrge^ 
mertU ideas ; for such naked appearances, separated 
£rom the circumstances of time place, See. serve the 
Inind as standards'4)y which' to rank and denominate 
particular objects* When therefore me meet with a 
figure answering to that shape and form we bad laid 
1^ in our understandings, Lt is immediately referi^d by 
ibe mind to this pattern, and called by its name^ 
which by this means becomes proper to the whole 
Ipecies. Thus a square, or circle, are universal terms, 
common to all figures of that particular shape, aiul 
alike applicable to fhem wherever they exist ; in like 
inanner as the ideas themselves are jtntral^ and repre* 
icntatives of aU the kind. 

Sec. iy*.»0Awd Comparison. 
\ Sf The third aod last fict of the iniud ifr^t its ideasy 
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is the compcu-itt^ them ontyndtznotlhcty when ire ctny 
pur consideraiion of things beyond the objects them- 
selvesi and examine their respects and correspondences 
in reference to othm* things which the mind brings 
into view at the same time. It is thus we get all our 
idea^ of relations^ as of greater, less, older, yotunger, 
father, son, and innumerable others. This threefold 
view of our ideas, as either compounded of many others 
put together, or made universal by the abstraction of 
the mind, or as representing thejvarious relations and 
habitudes of things, will give us an opportunity of ob«> 
serving whatever is most curious and useful in thif 
fuodamental branch of knowledge, and of explainiiig 
the manner and procedure of the understanding in en.i 
larging its views, and multiplying the objects of |er« 
ception. That we may therefore conceive of this 
matter with the greater order and clearness^ we shall 
make each of these several ideas the sul:fj]^ct of a di&r 
tinct article. 
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OF CXXMPOUND IDEAS. 

# 

Sec. I ...• Compound/ Idta^ considered her ^ , merely a$ 
Combinations of the Understanding* 

W£ begin therefore with those ideas which may 
be properly termed compound^ as being derived 
from that power the mind has of uniting many concep- 
tions into one. Though this class comprehends, in some 
sort, all our compleK notions, ye't they are at present 
eonsidered merely as they are combinations of the un« 
derstanding, and with a view to those particular ideav 
out of which they are framed. Here, as was already 
observed, the miiid sometimes proceeds by enlarging* 
and divei^ifying the same idea ; at other times itbrijigt 
together ideas of different kinds ; and in both ways' 
Ends infinite seope arid variety • But that we may fol- 
low the natural procedure of the intellect, and trace it 
in its advances from simple to more complicated acts^ 
w^ shall &rst tak^ a ^iew cf il as employed ^out oii« 
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aad tlie same ideai where perhaps we niay meet with 
•uch instances of address, management, ana contrt* 
vance, as will appear perfectly astonishing to one who 
•has never set himself seriously to consider the manner 
and conduct of his own mind. 

Sec. IL«..C/if/{y the Original and Foundation of all our 

Ideas of Numberm 
The most obvious and simple idea we have, is that of 
unity or one. By adding it to itself continually, and 
retaining the severarcollections inour minds, we come 
by all the different combinations of numbers, in which 
we readily perceive an endless diversity. All these 
ideas are nevertheless evidently distinct among them- 
selves, the aadition of * a single unit constituting a 
number as clearly different from that immediately be- 
fore it, as any two the most remote ideas are from one 
another. But that the understanding may not lose it- 
self in the consideration of those infinite combinations 
of which unity is capable, it proceeds by regular steps ; 
and beginning with the original idea itself, pursues it 
through all its varieties, as they are formed by the re- 
peated continual addition of unit after unit. Thus 
numbers are made to follow one another in an orderly 
progression, and the several successive^oUections are 
distinguished by particular names. 

. Sec. III....TAf artful composition of the names of 

Numbers a great help to our conceptions ; 
. And here we may take notice cf a wonderful artifice 
made use of by the mind, to facilitate and help it for- 
ward in its conceptions. For as the advance from num- 
ber to number is endless, were they all to be distinguish- 
ed by differeiit denominations that had no connexion or 
dependence one upon another, the multitude of them 
must soon overcharge the memory, and render it impos- 
slbic for us to go any great way in the progress of nura* 
bering. For this reason it is so contrived, that the 
change of names is restrained to a few of the £rst com* 
binations, all the rest that follow being marked by a 
repetition of the same terms, variously compounded and 
linked ^o^ethen Tbu» thineea is ten aad three} fouf • 
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teco, ten and four, and so on to twenty, or two tens, 
when We begin again with one, two, 8cc. until we ad- 
vance to thirty, or three tens. In this manner the 
progression continues ! and when we arrive at ten tens, 
to prevent confusion by a two frequenjt repetition of 
the same word, that sum is distinguished by the name 
of a hundred* Again, ten hundred is called a thousand, 
at which period the computation begins anew, running 
through all the former combinations, as ten thousand, 
a hundred thousand, ten hundred thousand f which last 
collection, for the reasons mentioned above, has the 
name of a million appropriated to it. With this mil- 
lion, we can begin as before, until it is repeated a mil- 
lion of times ; when, if we change the denomination 
to billions, and advance in the same manner through 
trillions, quartillians, the series may be carried on with- 
out confusion, to any length we please. 

See. lV»m:And of the principal Re^isons that our IdcaM 
of Numbers are so remark^blj distinct* 

This artful combiniition of names to mark the gra* 
dual increase of numbers, is perhaps one of the greatest 
refinements of the human understanding, and particu- 
Iarl)r deserves our admiration for the manner of the 
composition ; the several denominations being so con* 
trived as to distinguish exactly the stages of the pro- 
gression, and point out the distance from the begin- 
ning of the series. By this means it happens, that our 
ideas of numbers are of all others the most accurate 
and distinct ; nor does the multitude of units assem- 
bled together, in the ieast puBzle or confound the un- 
derstlSnding. It is indeed amazing, that the mtod of 
man, so limited and narrow tn its views, should yet 
here seem to shake off its natural weakness, and disco* 
ver a <;apacity of managing with ease the most (>ttlky 
and formidable collections. If we enquire particular- 
ly into the reason of this, we shall find it wholly owing 
to the address of the mintt in thus distinguishiiiig num- 
bers by difitrrent names, accbfding to the natural or- 
d^r of progression. For as those . names jm« made m 
^To V one out of ^aotheri they may ^ aptly cooi^areil 


9$ DUNCAN'S ELEMENTS 

to a chain) all whose parts are linked together by an 
obviQUs and visible connexion* Hejsicelt conies to pass, 
that when we fix our thoughts upon any Jiumber, how- 
ever great and seemingly unmanageable ; yet, if it is 
once determined to a particular name, we find it easy 
to run back througb-^l the stages of the progression) 
even till we arrive at unity itself. By this means we 
see, with a single glance of our minds, not only the two 
extremes of the number under consideration, but also 
the several intermediate parts, as they are united to 
make up the whole* 

Sec V««««ifi' they help us to a dear Perception of the in* 

terjacent Parts* 

Now it 19 to this clear and accurate view of the in* 
terjacent ideas, that we owe our so distinct perception 
of the various combinations of numbers* And indeed we 
may observe, in the general, that all our ideas of quan- 
iSty, especially when they grow to be very large, are 
no otherVise ascertained than by that perception we 
have of the intervening parts, lying, if I may so say, 
between the Extremes. When we look at any object 
considerably distant from us, if we have a clear view 
of the interjacent lands and houses, we are able to de- 
termine pretty nearly of its remoteness ; but if, with- 
out sucih a knowleage of the intervening spaces, we 
should pretend to judge of the distance of objects, as 
when we see the spire of a steeple behind a wall, or be- 
yond a mountain, every one's experience is a proof h«w 
liable we are, in these cases, to be deceived. Just so it 
, is in judging of duration* When we carry back our 
thoughts to any past period of our lives, without con- 
sideration of the nun^er of years or months, we find 
that our idea of the time elapsed grows more distinct, 
in proportion as we become sensible of the intermedi- 
ate parts of our existence. At first we are apt to judge 
the distance, extremely short ; but when we set ourf 
selves to consider our several successive thoughts and 
actions, the idea of the duration grows upon us, and 
coutiftues to increase as the attention of the mind bringf 
ttfear periods of life into viciw, 
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Sec* Yh.»»JFithout names y we cannot make any prg^ 

gress in Numbering. 

Hence it will be easy to conceive how much the miiid 
is helped forward in its perception of number, by that 
TCfdy comprehension of all the several stages in a pro- 
gression, which peculiarly belongs to ideas of this class* 
But this, as I have before intimated, we derive from the 
orderly series and connexion of names, insomuch that 
where they cease, the computation of numbers also ceases 
with them. We can have no idea of any sum, without 
a lcn6wledge of all the terms that go before, according^ 
to the natural order in which they follow one another ; 
so that he who cannot, in a regular way, count to nine- 
ty-nine, willijover, while that incapacity continues, be 
able to form the idea of a hundred; because the chain 
that holds the parts together, is to him wholly unser- 
Yiceable, nor can he represent to his mind the several 
interjacent combinations, without which it is impossi- 
ble in this case to arrive at a distinct perception* 

Sec* VII**.. The great advantages of Address in ClasS'* 
ing our complex Conceptions, 
I have insisted the more largfcly upon this, not only . 
"because it is by number that we measure all other 
things, as duration, extension, motion, Sjcc* but also 
because it lets us into the most natural view of the con- 
duct and procedure of the understanding, and makes us 
sensible of the great art and address that is necessary iti 
the classing our very complex conceptions* He that can 
so put together the component parts of an idea, as that 
they shall lie obvious to the notice of the mind, and pre«« 
sent themselves, when occasion requires, in a just and 
orderly connexion, will not find it very difficult to obtain 
clear and accurate perceptions, in most of those sub- 
jects about which our thoughts are conversant. For the 
great art of knowledge lies in managing with skill th& 
capacity of the intellect, and contriving such helps as^ 
if they strengthen not its natural powers, may yet ex- 
pose th«ni to no unnecessary fatigue, by entangling and 
perplexing them wifh considerations remote from the 
business in handt When ideas become very complcxi 
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and by the nfulti^icity of their parts grow too unwieUjif 
to be dealt with in. the luaip, we must case the view of 
tht mind] by taking them to pieces, and siting before 
it the several portions separately, one after another*. 
By this leisurely survey we are enabled to take in the 
whole ; and if we can draw it into such an orderly com« 
bination, as will naturally lead the attention, s^ep by. 
step, in any succeeding consideration of the same idea^ 
wc shall ever have it at command, and with 'a, single 
glance of thought be able to run over all its parts. I 
have therefore explained here, at some length, the con« 
dttct of the mind in numbering ; it seeming to me the 
best model in this kind, whether we consider the many 
advantages derived from'such an orderly disposition of 
our ideas, or the great art and skill displayed in binding 
these ideas together^ This also is farther remarkable, 
in the consideration of number, that from it chiefly we 
derive the notion we have of infinity; it being appar- 
ent, that, in adding number to number, there is no 
end ; the possibility of doubling or increasing our stock 
ia-any degree, remaining as obvious to the understand*, 
ing, after a great and continued run of progressions^ 

as when it first began the computation; 

^^ • 

Sec. VIII.... TA^ Consideration ofNumbit^ c^fg^cai Us0 

in ascertaining our Ideas of Space and Dvratibn* 

If we now turn oui* thoughts towards space and du<« 
ration, here too wc shall find that we very seldom ar- 
live at clear and distinct ideas of either, but when we 
introduce the consideration of number. The more ob-« 
vious and limited portions, it is true, easily slide intQ 
the mind, in the natural way of perception ; but it - 
was the necessity of comparing these together, that 
put us upon the contrivance of certain stated noeasurea 
by which precisely to determine the quantity in each. 
Thus, inches, feet, yard^, miles, &c. ascertain our ideas 
of extension ; as minutes, hours, days, years, &c. mea-i 
•ure the progress of duration. The lesser parts, as ly* 
ing most open to the notice of tbe^ understanding,, and 
)>eing-'more on a level with its powers, arc retained 
with tolerable e^^s^tness j and the larger oortiousj^- 
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^hen the number of repetitions of which they am 
'inftde up is known, are thereby also reduced into clear 
-and determinate conceptions. A foot, and yard, are 
measures easily comprehended by the mind ; nor do we 
dnd any difficulty in conceiving a mile, when weconai* 
<ler it as equal to a certain number of yards* If we are 
still for increasing the standard, we may take the 8e<* 
midiameter of the earth, and supposing it equal to 
€000 miles, make use of it as a measure by which to 
ascertain the distance of the sun or fixed stars. Just so 
it is in duration ; from hours we rise to days, months, 
and years ; by these, repeated, and added together, 
we measure time past, or can run forward at pleasure 
into futurity, and that without any confusion or per«> 
^le^ty. 

Sec. lX**:Without they are apt to degenerate into a 
confuted arid irregular Heap* 
It is however to number alone that we owe this dis- 
tinctness of perception, inasmuch as space and time, 
considered apart from the regular and orderly repeti- 
tion of miles or years, leave no deteriBinate imprei«^ 
.sions in the mind, by which to know and distinguish 
their several portions. Ideas of either, thus taken tn, 
at a venture, are a confused and irregular heap, especi- 
'atly -where we endeavour to enlarge and magnify our 
views, and give full play to the powers of our intel« 
Ject. Something indee^the min4 conceives, Vast and 
mighty, but nothing that is precise, accurate, and jusft. 
But when it begins to consider these ideas as made up 
of parts, and fixing upon such as are proportioned to 
its reach, sets itself to examine how often they are rel 
peated to make up the whole, the perceptions of theua* 
derstanding put on a new £orm, and discover their ex- 
act bounds and limits. 

Sec. X....//j/?n/fjr an Object too mighty for the Survey of 

the Muman Mind* 

And thus, as before in number, so here in extension 

and duration, the mind begins with simple and obvious 

potices, advancing by degrees to more enlarged and 

intricate conceptions. A day, or a furlong, are of easy 
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•appreh^nsioJ^Qthe understanding, ^nd by their ftubdt- 
Tisions into' still lesser spaces, exhibit themselves dii- 
tinctly in all their parts, Wit^i these variously re- 
peated, we travel through space and time ; so that be- 
ing able to. reduce all our ideas of this class, however 
mighty and enlarged, to the clear and determinate per- 
ceptions of number, we can conduct our thoughts with- 
out perplexity, and never find ourselves puzzled, but 
•when, presuming too much on our own strength, we 
. launch' into speculations, that stretch beyond the pow- 
ers of the human intellect. Number may be compared 
to a line, that, setting out from unity, runs on in a con- 
.tinued increase of length, without a possibility of ever 
arriving ftllts ultimate period. So far as we pursue it 
in our thoughts, and trace its regular advances, so far 
our ideas are accurate and just. But when we let loose 
our understandings, after a boundless remainder,' and 
would fathom the depth of infinity, we find ourselves 
•lost amidst the greatness of our own conceptions. 
' 5ome notions, it is true, we have, but such as, exceed- 
ing the dimensions of the mind, lie involved in dark- 
ness and obscurity j and being destitute of order, me- 
thod, and connexion, afford no foundation whereon to- 
build any just and accurate conclusion. 

, Scc^ "Xl^^^f Never represented in its full Dimensions^bui 
by an endless and ever growing Idea* 

And this perhaps may be #ie reason why many mo- 
dern philosophers, in their discourses concerning infi- 
nity, have run into apparent^contradictions ; because, 
encountering an object too iSrge for the survey of the 
"understanding, they found themselves surrounded with 
- inextricable difficulties, which their scanty and defec* 
tive ideas were by no means able to dissipate or remove*^ 
The truth of it is, finite ideas alone are proportioned 
to a finite understanding; and although we are not 
•wholly without a notion of the infinity of number, 
yet it is not such a one as comprehends and exhausts 
its object, or exhibits it to the mind in its full size 
and dimensions. We only see the idea, as capable of 
an endless increase, but cannot by any efibrt of thought 
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take in the i^hole prospect ; and indeed it is properly 
that part of it which Jics beyond the reach of our per- 
ception, and still remakis to be taken into the account^ 
to which we give the nat&e of infinity* 

Sec. ^lI^.mmDurationj vihether considered as pMst dt 
to comcy JSowndUss^ whence our Idea of Eterni^. 
Thi^ idea of tke infinity of number, imperfect as it 
may seem, is neyerthelcss that by which the mind as«- 
ceiidsto the conception Kid -eternity iXid immensity* Fot 
•when we consider duration, either as past or to came^ 
'Wft find aothing to stop the progress of* our thoughts, 
in the repetition of years, or miilHons of years : th6 
&rther we proceed, the more the idea grows upon us $ 
^nd when we have wearied ourselves with vain efforts, 
we must own at last that we can no more arrive at th^ 
end' of duration, than at the end of number. It ia 
true, the several generations of men rise and disappear 
in very quick successions ; earth itself may decay ; and 
those bright luminaries that adorn the firmament of 
{heaven, be extinguished. But the course of time wilt 
-not be thereby disturbed ; that ilowa uniform and in« 
"variable, nor is bounded by the period of their eidsis. 
<euce. This double view of duration, as having already- 
revolved through ntrmberiess ages, and yet still ad** 
vancii^ into' futurity in an endless progression, pf4>- 
perly constitutes our ideas of eternity. We speak in* 
•deed of an eternity past, an eternity to come, but 
-both these are bounded at owe extreme : the formed 
^rmin^tes ia the present moaieati and therefore has an 
-end : the tatter sets oat iraiii the same period, atfll 
therefore has a beginning; ^bot, taken together, they 
fform « line iyoth ways InfbMtely extended, and Whkli 
teprevents etemhy in its full ^mensions* ^ * 

♦ 

Sec. iLl\i.^..The Idea of Immensity derixted from. th4 
'Consideration of Space ever grotving on all sides qfus^ 
As,-in the consideration of time, we fix upon tap 
jpresent moment, regarding it as the middle point whidi 
•divides the whole line of duration into two e^ual parts^ 
so, in the consideration of space, that .particplar plaj^ 
in which ire exist is looked upon as a l{,ift4(tf centre to. 
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the whole expansion. Frpmjthcnce we let loose our* 
thoughts on every side— above, below, aroitnd — ^andfind 
we can travel on, in the repetition of miles, and mil- 
lions of miles, without ever arriving at the epd of the 
progression. It is not difficult, indeed, to carry our 
conceptions to the utmost bounds of the universe ; at 
least so far as it falls within our notice. But then the 
imagination rests not here ; it sees immeasurable spaces 
Jbeyond, capable of receiving new worlds, which it can 
pursue, as rising one abt^ve another in an endless sue* 
iccssion. • This consideration of space ever growing on 
all sides of usj ai^ yet never to be exhausted,, is that 
vhich gives us the idea of immensity ; which is in fact 
nothing else but the infinity of number, applied to cer- 
tain portions of extension, as miles, or leagues, tuo. 
and these conceived as extended every way aroand'usi 
in infinite and innumerable rig^t lines. 

Sec. 'XIV. Compound Ideas resulting from the Union 
of Perceptions of differ eh$ Kinds* 

, Hitherto we have considered the mind as employe! 
^bout one and the same idea, enlarging and diversify- 
ing it in various forms. We have seen it rising from 
^he most simple and obvious notices to the conception 
uOf infinity itself ; and taken a view of it in all the dif- 
ierent stages of its improvement. Let us now proceed 
Jto the more complicated act of composition, when the 
jDind brings several ideas of different kinds togetheri 
and voluntarily combines them into one complex con- 
4teption. Such for instance, is our idea of a tuncy as 
.^mprehending a variety of .notes, with many differ- 
-cnt modulations of sound. And here it is to be observ- 
jtd, that though the complex idea may be excited in uif 
by hearing the air itself struck off upon a proper in- 
atrument ; yet, considered originally, it still belongs 
to this class of perceptions, which are distinguished as 
t\Lt arbitrary collections of the mind. It was the mii- 
'si(iaYk, or composer, that combined the several nbteSf 
'atd determined the order in which they were to^low 
H^le another ; nor had that peculiar composition of 
founds any real union in nature, before they were thus 
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brd\ig;bt togetlier in his mind. Of the same nature are 
Bidst of otnr ideas of human actions ; for though many 
of them come to our notice by seeing the actions them« 
selvesy or hearing them described by others, as dUtiU 
hng^ carvings treason^ &c. yet it is plain that they 
must have been projected and contrived in the mind of 
nan before they had a real existence. 
Sec. XV..../fbw the Mind is deUrmined in makitig 

these Combinations* 
It is here that the understanding has the greatest 
scope, and finds most employment for its active powers : 
nor indeed is it possible to set any bounds to the ideas 
of this class ; the combinations already made being al- 
most innumerable, and those yet in the power of the 
mind affording an endless diversity. It may not, how- 
ever, be amiss to consider how we conduct ourselves 
amidst so great a variety, and by what rules we pro- 
ceed in making those combniations to which we have 
afiixed particular names, while others, perhaps, no less 
obvious, are neglected. The idea of killing, for in- 
stance, joined to that of a father, makes a distinct spe- 
cies of action, known by the name oi parricide. It was 
doubtless as obvious to distinguish between the killing 
of an.old man and a child, which yet we find is not done ; 
both these actions being comprehended under the ge- 
neral name of murder* By what views therefore does the 
xnind regulate its combinations? Why is it determined 
to one collection of ideas rather than another? This 
cannot be well understood, without observing, that it 
is the end of language to communicate our thoughts 
one to another. Words are the signs of our ideas, and 
serve to express the conceptions of thi mind. Now it is 
apparent, that such conceptions as are most apt to occur 
in the commerce of life, would be first distinguished by 
particular names ; the frequent occasion men have, of 
mentianing these among themselves, rendering this ab- 
solutely necessary. But as many of these conceptions 
are collections of different simple! ideas, hence we are 
Insensibly led to .such peculiar combinations, as are 
most serviceable to purposes of mutual intercourse aad 
communication* . ' 
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See* XVL»4.I4fas-qf Ii^man Actions often/ormedy ie^ 
fore ike Act40fts themsehes exist. 

\ Let us suppose, ia the 'first begimiings of spciety^ 
4 company of legislators met together, in order to con- 
sult on proper regulations for the government of the 
community^ K they are men of prudence and foresiglit, 
they will naturally bbsei^e many neW occurrences, 
' likely to arise from this Coilition of mankind, and 

'their living together in crowds. Perhaps tlie age in 
i^f which they live, has not produced an instance of one 

man*s killing another ; yet from the Icnowledge o^ 
their own fratafc, and their power of doing'hurt, they 
conceive this as a possible case, and are willing to pro- 
vide against it. Thus all the ideas that enter into the 
complex one of murder, are brought together, and 
united into one conception, before the action itself 
really exists. It is not, hx>wever, thought necessary tp 
take into consrideration the age of the person ; the 
chief thing in view being to prevent the putting aa 
end to another's life unjustly, whether old or young | 
and therefore the penalty equally elTects both cases. 
But when they come to consider the relation in which 
the person killed may stand to the murderer, here 
-there appears a manifest difference j as it adds to the 
crime, wlien committed upon a benefactor, and ren-' 
ders it particularly heinous in the case of a Father. 
This last, therefore, is made to constitute a distinct spe« 
cics of action, and has a peculiar punishment allotted 
to it. Thus we see how men, according to their dif- 
ferent manner of life, and the relations they stand ia 
to one another, are naturally led to form several col- 
lections of simple ideas, prcfferably to others, as fore, 
lifeing they may have frequent occasion to take notice 
of such precise combinations. And because it would 
be tedious in conversation, every time these complex 
notions occur,, to enumerate all the ideas of which 
they consist ; therefore, for the sake of ease and dis* 
patch, they' give them particular names, and thereby 
render the compositions fixed and permanent. 
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V 

S^c. XVII**..TAtf necessity of Mutual Itttercaursey 
end Men's particular Aims in Lifcy a great Source 
of Complex Ideas* < 

That it is in this manner we come by our complex 
ideas, which multiply upon us according as the exi- 
gencies of society require, or our pursuits, method of 
life, and different aims, throw occasions in our way, « 

of combining such and such perceptions together, ' 

might be easily made appear, by a short view of the 
combinations themselves. Human actions, as occur- . * ^t'& 
ring most frequently, and affording large matter of - ^ ^ 
conversation, debate, and enquiry among men, have 
been very nicely modified, and distinguished into 
elasses, according to the several circumstances most 
likely to attend them. In like manner, the arts and 
sciences, in proportion as they are cultivated, leading 
us into many compound views of things, which other- 
wise would never offer themselves to the considera- 
tion of the mind ; the complex ideas of this sort, 
with the names by which they are expressed, are, we 

* £nd, the work of such particulaf nations, where these 
arts and sciences have chiefly flourished. The Greeks, 
for id^tance, excelled in learning and polite know* 
ledge ; hence many of the terms belonging to rhetoric, 
poetiy, philosophy, physic, &c. come originally from 
their language. Modern fortification has received its 
greatest improvements among the French ; and ac- 
cordingly the ideas and terms of the art are mostly derk 
ved from writers of that nation. In Italy^ architect 
ture, music, and painting, have been the great exer« 
cise of the men of genius ; it is therefore aihong^hem 
that we find the several complex notions belonging to 
these parts of study, as well as the names by which 
they arc expressed ; nor can we discourse accurately 
and minutely- of the above-mentioned arts, without 
having recourse to the language of that climate. And 
if we descend into the particular callings and profes- 
fions of men, they have all their peculiar collections of 
ideas, distinguished by their several names, and hardly 

' known but to such is arc conversant in that caannisr of 
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life. Thus calcination, cohobatlon, filtrattoR) Sec. ai« 
words standing for complex ideas frequently framed in 
the rainds of ehymists, and therefore familiar to men of 
that employment. Yet as these, and such like com- 
binations, seldom occur in common life, the generality 
of mankiod, we see, are in a great measure unacqoaint* 
ed with them* 

Sec. XVIII....fr<?nfff different Sets of them prevail in 
different Countries : and J^ords in gne Language have 
none to answer them in another* 
I might pursue these speculations farther, and «how 
how the several Ashions, customsVand manners of one 
nation, leading them to form many complex notions 
which come not so naturally in the way oi another ; 
dijffercnt sets of ideas prevail in, different countries, 
and of course have names appropriated to them In 
thie language, to which there are no words that an- 
'swer in another. The procedure and forms of our 
courts of justice have introduced many terms into tl^ 
English law^which stand for collections of ideas framed 
among no other people. Nor would it bejjrossible to rea- 
der thisc terms by any single words of another lap- 
guage; because, where ideas themselves prevail not, 
'there arc no names provided to express them. In this 
case, therefore, it becomes necessary to use circumlo- 
'cutions, and enumerate the severalideas compreliendcil 
"in the collection, if we would so e^spress ourselves, as 
io be understood in the language of other aation*. 
*!^ay, even amon^ the same people, the change of cus- 
^toms and opinions frequently brings new sets of idea*, 
.which, of cour«e, must be aistinguished by particular 
'names; while, at. the same time, the notions of former 
ages g^ow into disuse, and the words answering them 
are wholly laid aside, or employed in a signii&cation dif- 
• /ferent from what they had beifore. 

^ec. XIX^.tf.TA/9, too^ the cause ihat Lxtnguag^s 

tire in a perpetual Jlux* 
Thus ItfAgutiges are 'in a perpetual flux, and.byde* 
'igrees vary «e iHiich from their original frame, as to be- 
-^XMlt mf^mdiiffAAb etcn^to the ieseendauts ^ «faole 
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%}» speak them. If wc run back into the ages of chU 
YaJry in Englsttwl, when tilts and toarnaments were in 
fyshioD, hpw many complex ideas, peculiar to that mode 
of life, shall we find familiar among the men of those 
times, which are now little known or attended ta? Oit 
the contrary, the improvements in krts and sciences 
that have since taken place, have led us into innumcra* 
ble views of things, to which our fore-fathers were per- 
fect strangers. But I shall not push these reflections any 
farther, believing that What has been said will be suffix 
Cient to show the origin and progress of our compound 
ideas, and how the mind is directed in the cJioice of the 
(Combinations it makes. We therefore proceed to the 
consideration of abstract ideas, which make the sub« 
jcct of tiie following article. , 

ART; 11. 


Oy ABSTRACT OR UNIVERSAL IDEAS, 

Skc h»»Men^ral Ideas formed by the Abstraction of 

the Mind. 

HAVING dispatched what was necessary to be said 
concerning our compotnd ideas, considered mere- 
ly as they are combinations of the understanding, it is 
now time to explain how we come by our general no^ 
tioiis which serve to represent to Us a multitude of in- 
dividuals and are the standards by which we rank things 
into sorts. And this, as we have before intimated, is 
done by the abstraction of the mind ; which act may . 
be extended to all our ideas, whether simple, compound, 
or of substances. If, for instance, we fix our attention 
on any particular colour, as scarlet, we can leave out 
the consideration of all present circumstances, as the 
eubject in which it inheres, the time and place of seeing 
|t, Sec. and retaining only the impression itself, make 
It a itpresentative cf that quality or appearance, where-f 
ever we chaiice to meet with it. It is thus that abstract 
?md universal ideas are framed ;*for the mind regarding 
Pnly the scaflc; colopr, which one day it observes per^. 
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baps in a jnece of clothi another in > picture^ and a 
third in the rainbow ; the appearance is conceived to 
be the same in all these objects, and therefore is called 
by the same name. 

Sec. II..«.^// the Perceptions of the Understanding 

particular^ 
But to enter a little more closely into this matter, and 
show that these our general conceptions are the mere 
creatures. of the understanding, it may not be amiss to 
take notice, that all our perceptions of things, whether 
we derive them from sensation or reflexion, are of their 
own nature particular, and represent to us single, de- 
terminate objects. When we see a horse, for instance, 
in the fields, our idea is that of an individual. If we 
hear a sound, it is something particular, and different 
from what we hear at any other time. Every percep- 
tion of the mind is distinct from every other perception; 
nay, and every idea brought into view by the imagina- 
tion, as when we frame the image of a lion standing 
before us, i^ still singular, andrepresents a single object* 

Sec. III.... The Idea of the Species represents vfhot is 
common to different Individuals* 
But when we come to take a view of these several 
particulars, we readily observe among some of them 
a resemblance ; and framing to ourselves an idea of 
those things in which any of them are found to agree, 
we thereby get a general notion, applicable to many 
individuals. Thus horses are found to resemble one 
another in shape, Voice, and structure of parts. The 
idea, which takes in only the particulars of this resem- 
blance, excluding what is peculiar to. each single ani- 
mal, becomes of course common to all creatures of 
that kind, and is therefore the representative of a 
whole class of beings. Accordingly the name of that 
general idea is given to every animal in which that 
shape, voice, and structure is found ; for the word 
horse, implying only these particulars, must belong to 
all creatures wherein they exist. This is the first step 
or gradation in the forming of abstract notions, whc|i 
^hc fjiind confines itself to tjic consideration of indiri* 
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iiu!s) ttA frtnei an idea that coiiiprehetuls such onlf 
under it. The rank or class of things ansvering' to 
this • idea^ h called species in the language of the 
schools. So a horse is a certain species of animalsi ajt 
oak is. a species of trees, and a square is a species of 
foi^r-sided figures. 

Sec. IV..,.7%ff Idea of the Genus represents what is 
common to several Species^ 
When we have thus learned to rank Hidividuals int© 
sorts and classes, according to the resemblance found 
>imong them, the inind proceeds next to consider the 
species .themselves, and often in these too observes & 
certain likeness. Whereupon, throwing out all those 
particulars wherein the several species are found to 
uisigrce, and retaining only such as arc common to 
them all, we thereby frame a still more general idea^ 
comprehending under it a variety of dijflferent species^ 
Thus a sparrow, a hawk, and eagle, &c. are distinct 
species of birds, 'which have each their peculiar shape 
'and make. They nevertheless resemble one another, 
In being covered with feathers, and provided with wings 
^hat "Bfear them through the air. Out of these parti- 
culars Ve form a new idea, including all the common 
propei'tifes of the feathered kind ; and appropriating t9 
It the nime of bird^ mark by that word another class of 
.things, of rf higher order than any of the former. Thif 
superior division, which extends to several species at 
once, is catled in the schools tht genus^ and is the second 
•step the mind takes in advancing to universal notions* 

Sec. V..,.TAe Mind may advance Jyp manifold Grada^ 
tionsy in rising from Particulars to Generals* 
And thui have I given a short, but I hope intelligi- 
ble account, of the business oi genera and species^ about 
?vhich so much has been said in the writings of logici- 
i^ns« SpecieSy \n strictness and propriety of speech, is 
fUth. a rank Of -class of things, as comprehends under 
\t only individuals : genus advances still higher, and 
Xakes in a x&riety of distinct species. It is, however^to 
i>e observed,, that the mind in rising from particulars 
&D|^ae^al$2 .does Jiot confine, itself to one or twq gra- 
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dations, biit nny -carry its views througb the w^fe 
extent •£ things, until st length it arrivQ at an idta 
embhiciBg the nniversal compass of nature. -For when 
we have ranked things into sorts, and reduced these 
again to the higher order or gcnus^ iAit%t ftHera^tt 
still found to resemble one another* in some particu* 
lars, which being collected into one idea, form -a new 
and more comprehensive division ' of things. Thus 
bird is a ^efff^• embracing all the varieties of the/fa- 
thered kind. Fish implies the several species of livij]^ 
creature^ which inhabit the waters, ^ladrupcd and 
insect are also universal ideaS| that take in many infe- 
rior distributions and classes. Yet alV these different 
or^^rs of being, have this in common, that they are 
provided with organtcal bodies, fitted for the purpose* 
of life and spontaneous motion. Ah idea, therefore, 
comprehending only these last particulars, will equally 
belong to all the divisions before enumerated ; and the 
Vord animaly by which it is expressed, l>ecomes a gene- 
ral name for the several creatures endued with life, 
sense, and spontaneous n^otlou. If we are for carry •» 
ipg our views still farther, and framing a yet more uni- 
versal notion, we can cast our eyes lipon both the ani« 
inate and inanimate parts of nature ; wherein we find 
this mutual correspondence, that tliey exist, and con* 
tinue in being. This last idea^ therefore^ of Ifein^ in 
general, comprehends under it all the varieties of 
things, and may be universally applied to whatever 
lias either life or existence ; so that in respect of the 
present frame of nature, it is the highest and most uni- 
versal idea we have. 

Sec* 'Vhft.fFhence many intermediate Steps between the 
highest Genus and lowest Species* 

In this series of notions, rising one above another, 
in the degree of universality ; that division, which 
comprehends under its several genera, is called in the 
schools the higher genus ; which denomination cbnti«- 
xiues, until wc arrive at the last advance of the under* 
standing, when, being come to the -most general of all 
idcas} that admits aot of a superiori it is distk)gut^e4 
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by the nftme of the^mis generalissimum* In like man* 
ner the several gfnera^ comprehended under a higher. 
gcnusj arey in respect of it, considered as species ; and 
as these two last have species under them, the inferior 
^" divisions are, for distinction's sake^ termed lower spe^ 
des» Thus the {Progression continues, and when vtq 
come to the lowest subdivision of ail, comprehending 
only individuals, which, as I have before intimated^ 
constitutes the proper species, this the schools denomi* 
oate the species speeialissima. All that lie between 
it aud th^ highest distribution of things, are the inter* 
mediate genera and sp^cies^ which are termed, each in 
their turn, genus generaliusy or species speciaUor^ ac« 
Oondring as we consider them in the ascending or de« 
D:eQdijQg scale of our ideas ; or, to speak in the Ian* 
IpWige of logicians, according to their ascent or descent 
mlinea.pradlcamentali. I should not have entered so 
far into, these verbal disquisitions, had not the terms 
here explainedv been such as frequently occur in the 
vritings of philosophdrs ; insomuch that without some 
^owledgt of them we must often be. at a loss, in the 
proaecu.Uon of tWeae studies. Besides, it is both curious 
and useliil, to see the gradual progress of the mind, in 
its advancesJBrom partbcular to general conjceptions—* 
lo observe it ranging its ideas into abuses, andesta^* 
bl|uih^ng a just and regular subordination in its views 
and aotijces of things* This is the shortest way to 
knowledge^ and ajSbrds the best m^ans of preserving the 
order and due connexion of our thoughts, so as to 
make them subservient ta the increase of science* For 
when we see how things comprehend, or are compre- 
^nded in, one another, we are able to discover the mu* 
tual dependence of all the several branches of know* 
ledge which leads us into the true and natural method of 
conducting our understandings in the search of truth*/ 
Sec. \lU».*General Ideas the Creatures 0/ the Under'- 

standing* 
From what has been said, it is evident, that gene- 
ral ideas are the creatures and inventions oi the under- 
standing. Nature, it is true, in the production of 
things, makes many of them alike t but it is the 


$% DUNCAN'S ELEMENTS 

alone, that<lolkcts the particulars in which they agfee^ 
into one idea, and sets it up as a representative of ma- 
ny individuals. And now I think we may venture upon 
that much-agitated question, where do the genera and 
^cies xi£ things exist ? To which I answer, in the 
mind. Universalitj belongs not to things themselves, it 
being apparexit, that they are all particular in their %x« 
istence* However, as they often have many prppertiei 
In common, the understanding, by uniting these iot<f 
•ne conception, obtains a general idea, under which it 
ranks all the several objects wherein these propertief 
^re^ found. So far indeed we must allow, that the par* 
licular combination of properties, which constitutes the 
genus or species, exists in all the individuals referred ttf 
that genus or species ; but then it is in conjunction witli 
other properties, by which these individual are distin« 
. guished from one other. Thus the collection of simpio 
ideas, signified by the word birdf is to be found, for in* 
stance, in a hawky or any other single animal, to whicli 
we apply that general name: but the notion itself, ab^ 
ttracted from all the particulars to which it belongrs^ 
has evidently no existence out of the understanding* 
TJiere is- not a being in nature that can be called a Bird 
in general, or that does not necessarily imply, in the 
yery conception of it, several simple ideas, besides thosti 
marked by that word. For the name, in this case, sig- 
nifies no more than an animal covered with feathers,'and 
provided with wings, without regard either to shape, 
bulk, or the particular time and place of its existence* 
These law considerations, however, arc inseparable 
from the reality of things, and therefore must be added 
to the general idea, before we can conceive any thing 
conformable to it actua-lly brought intoiieiiig. 
Sec. Yllh*:Considered apart^ they exist only in the 

Mind^ but in conjunction vith other Ideas in tht in^ 

dividuals comprehended under them* 

Hence we see at once, what sort of an existence ge- 
neral natures have. Considered apart, and by them- 
selves, they are wholly the workmanship of the under* 
standing, and derive their being and reality- from it ; 
Imt viewed in ci>nj unction with other ideas that cd-exiit 
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«itlithem In Hie seTeral objects of nature, they are t<» 
lie found in the individuals to which they refer ; and 
therefore, according to this -way of conception, may be 
said to have an existence in them. Thus, so long as 
the ideas answering to tlie words man or tree^ continue 
general and undetermined, they have no real objects 
aaswering them in nature ; nor can the collections o& 
liinple ideas, marked by these names, while all others 
are supposed excluded, exist any where out of the un* 
derstanding. Nevertheless, as all the simple ideas, in- 
dued in the general notion of man, are to be found in 
%v€ry particular ntait-i-an^ all those implied in the no« 
tioa of a tree^ in every particular ^r^e— hence the general 
aature of many exists in every individual man^ as does 
the general nature of a frecj in every individual tree* 
Sec. IX.,** •Difference of Ideas considered as compound 

and as universal* 
One thing still remains to be observed, with regard, 
to these oar general ideas ; that, though many of them 
are evidently combinations of different simple ideas, and 
according to that way of considering them, are include 
ed in the first division ofour complex conceptions, thosCf 
namely, framed by the composition of the mind ; yejt 
we are carefully to distinguish between an idea, as it it 
compound, and as it is universal. In the Erst case, the 
iaiad chiefly considers the several ideas that are coaa* 
bined together; or, in other words, all .the attributes, 
qualities, or parts, that are contained in any idea. Thus 
the idea of a birdj includes life, sense^ spontaneous mo* 
tion, a covering of feathers, wings. 8cc. none of which 
can be left out without destroying the very nature oi 
the idea, and making it something quite different from 
what it was before. This Way of considering things 
according to the number of their parts and properties, 
is called by logicians \]\e con^pr^fiension of an idea. But 
the universality of our notions implies quite another 
turn 9f . thinkji^gi in z% niuqh A9 i^ %cs tlie regard o£ 
the mind, upon-the subject to which our ideas extend, 
or the individuals and species comprehended under them* 
In this^ense, the idea answering to the word birdy take* 
in the several species of the feathered creation, the hawkf 
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iiie\ajtli^ sparrow^ lark^ andui&nmeraUeiBthersjttfatt' 
-wliich it may with equal propriety i>e applied. And'- 
hcr^^it is remarkable, that the idea loses nothing of it» 
force or c&mprthension^ by being restricted to a parti* 
cular kind* When I ^^y tht birdof Jove^ though uir 
this case the idea is restrained to the eagU alone, it still 
Temains as distinct^ and includes as many simple ideas 
in its composition, as when, before, it was extended to^ 
all the different tribes of feathered animals* 
Sec* %*•• The comprehension and extension of our Idea^ 
We seet therefore, tliat our compound ideas roa^ 
continue %he same in respect of their attributes} or th^* 
number of parts, and yet vary considerably in the degitee 
of universality* The general idea of man la the same^ 
whether applied to the whole human race, or those of 
tny particular nation* When I affirm, for instance, of 
. mankind in genera]^ that their knowledge falls short of 
perfection, and afterwards make the like observatioQ of 
the men of the present age ; in both cases^ the word 
'9ian stands for one and the same collection of simple 
ideas ; but in respect of the individuals to which it it 
applied) there is a great and manifest diffencnce. That 
i^, the term, man, denotes one invariable compound 
Idea ; whicbf. notwithstanding, considered as a general 
notion^ may be contracted or enlarged at pleasure* 
And as in the former case, the several parts of the com* 
pound idea are called its comprehension $ so in the lat* 
ter, the individuals, to which the*4iniversal idea is ap« 
plied, are called its extension. I might add many more 
observations on this subject, but choose rather to ato^ 
here^ having said enough to eicplain the difference be^ 
tween compound and abstract ideas, and show the rea* 
aen of my ranging them under distinct heads* 

ART. HI. 


i 


OF OUR IDEAS OF RELATIONS. . 

Sec* l...*Ideas of Relations exceeding numerouSm 
COME now to the third and last division of those 
ideas, which I consider as the creatures and work* 
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iMiKhip of the undentanding ; such, ntmelyy as arise' 
froip the comparing of things one with another* For 
the mind, in its yiowst is not tied to single objects ; but. 
can examine .their references and respects^ in regard to' 
others, brought under consideration at the same time*. 
And when it does so» and thence deriye* new notices of 
things, the ideas thus got are called relations, and maket. 
I am apt ta think, the largest class of all our percep- 
tions. For every single object >¥ill admit of almost in- 
numerable comparisons with others, and in this sense* 
may become a vei^ plentiful source .of ideas to the un-*. 
4erstanding. Thus, if we compare one thing with ano«' 
ther, in reSpect of bulky we get the ideas of greater^ less^ . 
or equality i if In respect of time, of 0lder zndjaunigerf 
and so for other relations, which we can pursue at plea«r 
sure, almost without end ; whence it is easy to conceiTe, 
how very extensive this tribe of our perceptions must be»^ 
Sec. Ih»*»Men chiefly determined to particular Com* 
parisons by the Wants and Exigemcies of Life. 
I shall not pretend to trace oiit^^ese ideas particu- 
larly, nor indeed s^tnuch as ta enumerate their several- 
divisions;, it being enough to observe, that here, at 
well as in. the other kinds of.' our complex ideas, we 
bound ourselves, for the most part, to such comparisons^ 
as the exigencies^of society, the wants of life, and the. 
different professions of men, render necessary ; and are 
more or less accurate in tracing out the relations of 
things, according to the degree of importance they 
appear to have in these respects. The relations of 
men one to another^ arisingeither from the ties of bloody, 
their several ranks and places in the community, or a 
mutual interccttse of good offices, being of great weight 
and conc^ri^ in the commerce of life, have in a particu* 
lar manner engaged our attention, and are therefore 
very minutely described. . For the same reason, me a 
have found it necessary, to determine, as exactly at 
possible, 'the various dependence of tlungs, as their 
happinc^ is nearly connected with thi»- know](edge« 
When we consider objects merely in respect of exisCi* 
eace, as eisher giving or receiving it, we come by t)M( 
i^cas of camse and efiect ; nornccilmegtioaiiu^wAii^ 
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tiw v«1£ix« of aanktnd 4^peBds on'anexteiisWtf iriewt 
of Singly as thsy stand connected in this relation ; it 
bstag evident) tbat the several schemes and purposes of 
life, aire all conducted upon a previous snppoaitiony that 
certain known causes will have their nsual regular ef-^ 
ftets, and sack and such actions be attended with suck 
^nd euch consequences. 

•$ee* lliih..Rei0ti6ns of Greater and Creatufey i^c. \ 
* But there are other relations of this kind, beaidei 
tlios* diaa regani merely existonce ; 4s when we also 
take into the aecount the additional ^ifts of a capa<> 
etty for hippiaess, and the means of att%inin|^ it} 
tHiich constitutes the relation of Greator ai^ cr^utun^ 
in the more solemn acceptation of these words. Ag^in^ 
when we cimsider the great Author of our being, nor 
only as the Creator of the universe, but also as pre* 
terviag and holding it together, and {iresiding over theA 
pMsent frame of thii;igs with uneontroukd dominion \ 
he then appears unde« the notion of a rnqrai Governor^ 
to who^» We are accountable for our actions, and the 
use we make of tkose powers and faculties we derive 
from him* Now as-it Is of the highest consequence 
for men, not to be unacquainted with these, and ^Tuch 
like relations ; hence we find, that the wisest national 
and such as best understood the true aj^lication of the 
powers of the mind, have always made it their chief 
study to regulate and auicertain ithese ideas, and trace 
)them in all their consequcnees«\ And thus we ma^, in 
fome measure, pereeive, how\the mind proceeds in 
Oomparing its ideas together, and^ by what views it is 
chiefly governed, in framin|r tl^ comjplex notions of this 
ela9S> by which it represents the vai^lous habitudes of 
things, I ^11 only add upon this subject, these two 
observations* ^ • 

Sec* XV ••^ur Ideas ofreimttons mery clear and distinct* 
First, that our ideas of rekitions, are for the most 
JHirt very clear and distinct. For the comparing of 
things -t^gether^ being a voluntary act of the mind> 
we cannot but suppose that ittniust be acquainted with 
ks^vn views in the comparison; and of course have 
*" ^"ireobteptMii of the feundatlon of that relation^ 
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it sets itself to enquire into. Thus the relation of 
cause and effect, implying only that one thing produ- 
ces, or is produced by another, which notions are al» 
ways distinctly settled in the understanding before it 
goes about to make the comparison ; it is evident^ * 
that the idea representing this mutual respect of ob-* 
jects, will be no less clear, than are the notions thero« 
selves upon which the relation is founded* And what 
is still more remarkable of the ideas of this class ; 
they cease not to be distinct, even where the subjecti 
compared are but very imperfectly known* For I can 
well enough conceive, that one thing has produced 
another, and that therefore they stand related as cause 
and effect, tk«ugh my ideas of the things-themselvea 
WMj fyerhaps be very obsture, and come far short of 
representing their real nature and properties* I doubt 
not but it will be readily owned^ that our idea of the 
universe, considered as comprehending the whole 
frame of created things, is_ very inadequate ; and I 
think it is still more apparent, that our notion of the 
Supreme - Being comes not up to the excellence and 
perfection of his nature* Yet we very well understand 
what is meant by calling God thie Author of the 
world ; and though we comprehend not the manner 
ef his producing it, s^d no difficulty in- framing the 
ideas, the relative wor^ Creator and creature stand for* 

Sec* ^••**Ideas of Relations among the most important 

Conceptions of the Mind* 

I have yet another observation to make upon this 
tabject ; and it is, that our ideas of relations are among 
the most important conceptions of the .under«tanding| 
and afford the largest field for the exercise and im« 
provement of human knowledge* Most of our en^ 
qatrie^ regard relative ideas^ and are set on foot with 
^ view to investigate the mutual habitudes of things* 
The mathematician has taken quantity for hisprovincei . 
and teaches us how to compare magnitudes of differ* 
ent figures and dimensions,, in order to judge with 
certainty of their relative properties* The philosopher 
attac]^ him$elf to the chain of causes and effecbr^ a» 
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cndetvours to' trace . out the* various dependence of 
things considered in this light. In fine^ whither Ao 
all our researches tend» but hy means of certain 
known properties and relations, to find out others that 
^ Stand some how connected with them ? As for the 
importance o£ these conceptions, no one can cs^ll that) 
in question^ who reacts ; that from, our relations to 
our Creator and one anothe^r> arise all tiio duties of 
morality and religion, and that the correspondence oi 
the several, objects of nature, to the organs of the 
body;, and faculties of the mind, is. that by which 
ilone we can judge of what will- procure us bappiaes* 
pr mieecyk Whence it is evident, that without aa 
exact kiiowledge of these relations, we snu^t wandec 
en in life with great uncertaijMiy, a^nd mfiy often .p^u«igo 
into calamities, and misfortunes,, by^ t4|pse yery pUH 
tuvt& from wiiicih w& expected nothii^'\uib j^y- and 
pleasure^ ... 

Sec. Yl,., •Recapitulation; 

. Thus hax^ I gxsne^ though the sevenJ divbkmc of 
ttnr ideas^. which I have endeavouced to cepceaent ii| 
such a maimeB astheiii vast extent m^y most easily a^ 
psar, acd the conduct ^£ the mijsd ia hsLoimg them 
be distinctly apprehendiod^ I might easily ri^a into 
, other distinctions*, by conudering them>.as cte^ ov 
pbscure, s^de(^uat;e pr inadequate, true or false«. But 
ihe limits of this tract will not albw my entering 
more fuHy into the subject, and I think it the less 
tteedftil,, be<^se the very names are almo^ sufficiient 
to* convey a notion o£ these several kinds of id^as ioM 
the mind. ' But as the diviiipo explained above seeiss 
to be of gjreat importance^ Howards settling in the tme^ 
derstandihg a just vie^ of the progress of buman knovt 
ledge, and- the steps by wbich it advances from o«e 
degree of impcovement to another, I shall here vua 
over it again in as few* wx>rds as possible^ that the 
whole process may be seen at on«e* Our ideas are aH 
derived into the understanding, either by sensation or 
reflexion. This, bowever, is obsejrvable, that one and 
•tbo lame oh|ect oftoa excittt a variety of percepttoot 
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tt once, : which a?e neviertheless readily distinguish^i 
ed'by the mind, and i^^ar etch under a form pe« 
eulitr ..to hseff* These xonstkute our primtity and 
original notices, and are ^siiy known f rotHiaH others^ 
in as much as they are entirely void of plurality, and 
cannot be divided into two or more different ideas. 
They are also the materials out of which the others 
arc formed, and are therefore, by way of disunctioni 
called simple ideas* But the mind, though it has no 
power wef these, nehfiR5i»to'fe$hidli ordestitoy them, 
can yet combine them in an in(&iite number of ways ; 
and from their various combinations result all our 
Qdmplek ideas, which arc of two principal kinds. First, 
such as are derived from without, and represent those 
tlJU^bii^atibnsof s(mple ideas, that have a real existence 
in nattli'e. Of this sort are all our ideas of substances, 
8«^ondiy; the conceptiorts formed by the mind itself, 
ttrbitrtirily uniting and puttiiig toge'^her its ideas. And 
a^^'thk makes by far the largest class, and comprehends \ 
til those 'ide^s wWicli inay be properly termed our own, 
asking the Wbl workmanship of the understa:ndfng; so 
they faU'Very naturally tinder three distinct heads. For 
either the ihmdr^ombincs several simple ideas together, . 
inorder to fbi-m thein into one conception, irf whicK 
the number and quality of the ideas united, are prin- 
cipally considered ; and thus it is we come by all our 
compound notions : or it fixes Upon any of its ideas, 
whether simple, compound, or of sti!>staftces ; J^rid, leav*. 
ingoul the circumstances of time, place, real exist- 
ence, and whatever renders it patticular^ cortrfiders the 
appearance alone, aftd makes that a representative of 
all of the kind ; whence our abstract and universal 
ideas arc derived : or lastly, it compares things one 
"with another, examines their mutual connexions, and 
thereby furnishes itself With a new set of notions, 
known by the name of relations, which, as has been aU 
i«ady remalrkecl,- make by rio nfeatis the least imparta^t 
elass of our fteixjeptidnsi 'TTWls^TaiVi^'iOil'of our idcds^, 
«s it seims-tbibe'the hibst •hfeth^;- and^/ttly^'to teprei 
Wtttthc ftiari«e> fn wh?clithey*^re>'?fttVaitfted fetothi 
pi'md, 90 X 6elkv€ it will be found to -edniprehend -thc^ 
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in all their varieties. I shall therefore nowproeeedt# 
offer ^ome observations upon language^ as being the 
great instrument, by which we art enabled to make oov 
i4eas and percepttioQs known to others* 


• ■ 

OF WORDS, CONSroERED AS THE 
SIGNS OF OUR IDEAS. 

Sec. I Words furnish the Means of rt^cording cur 

own Thoughts* 

WE have seen how tlie mind comes to be first 
furnished with ideas, and by what methods it 
contrives to diversify and enlarge its stock t let us now 
consider the means of making known our thoughts to 
jQthers, that we may not only understaiid how knowr 
ledge is acquired, but also in what manner it may hf^ 
communicated with the greatest certainty and advan? 
.tage. For our ideas, though manifold and various, are 
nevertheless, all -within our own breasts, invisible to 
others, nor can of themselves be made appear. But 
God designing us for society, and to have a fellowship 
with those of our kind, has provided us with organs fitr 
ted to frame articulate sounds, and given us also a ca- 
pacity of using those sounds as signs of internal con- 
ceptions. Hence fprlng words and languages ; for 
having, once; pitcb^fi upon any sound, to stand as the 
^arkof an idea in the mind, custom^ by degrees, estab* 
lishes such a connexion between them, that the appearr 
.ance of the idea in the understanding always brings 
to our remembrance the sound or name by^ which it is 
expressed ; as, in like manner, the hearing of the sound 
nevqr fails to eT^cite the idea for which it is made to 
stand., A nd thus it is easy^ to conceive, how a maqi 
may recofd his,,0f\w[9;tho,ughts, and bring them agaia 
into , y i^ w, . i a .aj^y supcfs^ ^iflgi pcfjod of life . For thtf 
^^an being once settledj as tb© same sounds will 
V^Tvc to9^itc.the ^mP i^c^aj jihcitap hvt 
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contrive to register his wordsi ih the order arid Aispdj^/ 
sition in which the present train of his thoughts pre- ' 
sehts them to his ^pagination ; it is evident he will be' 
able to recall these) thoughts at pleasure, and that too 
in the very manner of their first appearance^ Accord* 
ingly we find, that the inventions of writing andpafnt* 
ing, by enabling us to fix and perpetuate such perish- 
able things as sounds, have also furnished us with the 
m^ans, of giving a kind of permanency to the transac* 
tio.ns of the mind, insomuch that they may be in the ' 
same mann^ subjected to our review, as any the other 
abiding objects of nature • 

Soc^-U.^.^And ofihe mutual Communication of Knoar* '' 
ledge from one Man to anoitfur. 

But besides the ability of recording our own thought! 
there is this farther advantage in the use of external 
signs, that they enable us to communicate our «tenti- , 
ments to others, and also receive information of whaV • 
passes in their breasts. For any number of men, hav- ^ 
ing agreed to establish the same sounds as signs of the 
same ideas, it is apparent, that the repetition of these ; 
sounds must excite the like perceptions in each, and 
■create a perfect correspondence of thoughts. When/ 
for instance, any train of ideas succeed one another in 
my mind, if the names, by which I am wont to express 
them, have been annexed by those with whom I cop- 
verse, to the very same set of ideas, nothing is more 
evident, than that by repeating those names, according^ • 
to the tenor of my present conceptions, I shall raise ia 
thfeir minds the same course of thought as has taken, 
possession of my own. Hence, by barely attending to 
what passes within, themselves, they will also become 
acquainted with the ideas in my own understandings 
and have them in a manner laid before their view.* 
So that we here clearly perceive, how a man may com- 
municate his sentiments, knowledge, and discoveries 
to"Qthers, if the language in which he cc^nverses, be 
extensive enough to mark all the ideas arid transactions 
of liis mind. But as this i& not always the case, and 
{in6n are often obliged to invent terms of their own, to 
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espress new views and conceptions of thing ; it may be 
atked| howy in these circumstances, we can become ac^ 
qiiainted wkh the thoughts of another, when he makes 
use of words to whigh we have never annexed any ideaS| 
and which of course, can raise no perceptions in our 
minds ? NoW, in order to unveil this mystery, and give 
tome little insight into the foundation, growth, and 
improvement of language, the following observations 
will I am apt to think, be found of considerable moment. 

$•€• llhn* •Simple Ideas cannot he conveyed into the 
Mind by Words j or a Description $ 

First, that no word can be to any man the sigh of an 
idea, till that idea comes to have a real existence in his 
mind* For names being only so far intelligible, as 
they' denote known internal conceptions, where they 
have none such to answer them, there they are plainly . 
founds without signification, and of course convey no 
instruction or knowledge. But no sooner arc the ideas 
to which they belong raised in the understanding, than, . 
finding it easy to connect them with the established 
names, we can j©iri in any agreement of this kind made 
by others, and thereby enjoy the benefit made by their 
discoveries. The first thing, therefore, to be consider- 
ed, is, how these ideas may be conveyed into the mind ; 
that, being there, we may learn to connect them with i 
their Appropriated sounds, and so become capable of 
understanding others, when they make use of these . 
sounds in laying open and communicating their tho'ts. 
Now to comprehend this distinctly it will be necessa- 
ry to call to' mind, the before -mentioned division of 
our ideas into simple and complex. ' And first, as for 
our simple ideas, it has been already observed, that 
they can find no admission into the mind, but by two 
original fountains of knowledge, sensation and refiex- 
loti. If therefore any of these have as y^^ no being 
in the understanding, it is impossible by words, or a 
description, to excite them there. A man, who had 
never felt the impression of heat, could not be brought , 
to comprehend that sensation, by any thing we might , 
%^J to explain itt ' If we |f ould really produce the ide» ^ 
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in htm, it must be by applying the proper object to id% 
senses, and bringing him within the influence of a hot 
body. When this is done, and experience has taught 
him the perception to which men. have annexed the 
nanie, /itfaJ, it then becomes to him the sign of that, 
idea ; and he thenceforth understands the meaning p€ 
a term, which, before, all the words in the world would 
not have been sufficient to convey into his mind« The 
case is the same in respect of light and colours* A man 
born blind, and thereby deprived of the pnly convey- 
ance for the ideas of this class, can never be brought 
to understand the names by which they are expressed. 
The reason is plain ; they stand for ideas that have no 
existence in his mind ; and as the organ appropriated to 
their reception is wanting, all other contrivances are 
vain, nor can they^ by any force of description, b«rais« 
cd in his imagination. But it is quite otherwise in our 
complex notions. For these being no more than cer* 
tain combinations of simple ideas put together in va-< 
rious forms^— if the original ideas, out of which these 
collections are made, have already got admission into 
the understanding, and the names serving to express 
them are known — .it will be easy, by enumerating the 
several ideas concerned in the composition, and mark- 
ing the order and manner in which they are nntted^ 
to raise any complex conception in the mind. Thus 
the idea answering to the word rainbowj may be readi* 
ly excited in the imagination of another, who has ne- 
ver seen the appearance itself, by barely describing the 
figure, largeness, position, and order of colours ; if we 
suppose these several simple ideasy with'tbeir nameft^ 
sufficiently known to him« 

Sec. I v.... The Nature of Complex Ideas Dejinable^ 

those of Simple Ideas notm 

And this naturally leads me to a second observatipn 
upon this subject, namely: that words standing for 
complex ideas are all definable ; but those, by which 
we denote simple ideas, are not. For the perceptions 
of this latter class, having no other entrance into the 
mindf thanby sensation or reiflexion^ can only be ac« 
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.quired by experience from the several objects of nature^ 
' proper to produce those perceptions in us. Words, 
I indeed, ipay very well serve to remind us of them, if 
%hey have already found admission into the undctstand* 
^ ing, and their connexion with the established names it 
^Tcriown ; but they can never give them their original 
^ 'jng and existence there. And hence it is, that when 
fne asks the meaning of a word denoting a simple 
^.e pretend not to. explain it to him by adcfiifi* 
ti6n,S(^bUknowing tha^ to be impossible ;. butsuppps- 
ing hfa ilkeady acquainted with tho ^dea^ and only 
■jgnbraM^f the name by. which it is called, we cither 
^mention it to him by some other name, with which we 
presume he knows its connexion, or appeal to the pp* 
^ ject where the idea itself is found. Thus, was any ope 
^to aisk the meaning of the word white^ we should tell 
iiim 'it stood for the idea as albus^ in Latiriy or blancy m 
Trench; or, if we thought him a stranger to these lan- 
guages, might appeal to an object producing the idea, 
'^hy sayingj it d?IlCtcd thc colour ij^e observe \d snvw pr 
. iikilh But this is by no means a definition of the woj;d, 
, exiting a new idea In liis understanding j bvt mercjy; a 
^ contnvanpe to re,mind him of a^ known idea, and teach 
him i^s connexion with the established name. Fprif 
the idea .after which, he enquires, lis^s fieyer yet bc^n 
, raised in his mipA-r-ras suppose one, who bad seen »o 
, other colours than i/^rcA and whitcy shpyld ask the me^n- 
1^ »Pg oi the word s(;§riet'r^ix is easy to perceive, that it 
iiKould be no more possible to make him comprehend it by 
^•jyords, or a definition, than to inculcate the same per- 
ception into the imagination 9f a man born blind. 
The only method in this case, is, to, present some ob- 
ject, by looking at which the perception itself may be 
/excited ; and thus he will learn both the name and the 
idea together. 

'Sec. v. .••Experience and Observation bring Men to an 
Agreement in the Names of Simple Ideas. 

Slfould any one's curiosity now prompt him to enquive, 
how it comes to pass, that men agree in their names of 
"He simple ideasy -feeing they caiuiot view the peicii|)* 
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tioMs in one inother's minds, nor make known these 
^rccptions by words to others ; I answer, that the ef- 
fect here mentioned is produced by experience and ob- 
servation. Thus, finding, for instance, that the name^ 
htatj is annexed to that impression which men feel 
when they approach the fire, I make it also the sign o£ 
the idea exited in me by such an approach, nor have 
any doubt, but it denotes the same perception in my 
mind as in their 's* F«r we are naturally led to ima« 
gine, that the same objects operate alike upon the or- 
gans of the human body, and produce an uniformity of 
sensations. No man fancies, that the idea raised in 
him by the taste oi sugar ^ and which he calls sweet* 
nessy differs from that excited in another by the like 
means ; or that toormwood^ to whose relish he has given 
the epithet 3/ffer, produces in othei-s the sensation whicli 
he denoterBy the word svfeet. Presuming, therefore, 
ttpon this conformity of^rceptions, when they arise 
from the same objects, we easily agree as to the names 
of our simple ideas ; and if at any time, by a more 
narrow scrutiny into things, new ideas of this class 
^ come in our way, wh^ we choose to express by terms 
t>f our own invention ; these names are explained not 
hj a definition, but by referring to the objects, whence 
the ideas themselves may be obtained. 

Sec. VI«...TAe Conveyance of Complex Ideas ty Defim 
^ nit ions ^ a wise Contrivance in Natures 

Being in this manner furnished with simple ideas, 
tiid the names by which they are expressed, the-meaning 
of tenns that stand for complex ideas is easily attain* 
cd ; because the ideas themselves answering to these 
terms, may be conveyed into the mind by dt^nitions. 
For our complex notions, as was already observed, are 
only certain combinations of simple ideas. When, 
therefore, these are enumerated, and the manner in 
"which they are united into one conception explained, 
nothing more is wanting to raise that conception in the 
onderstanding ; and thus the term denoting it comes 
"of course to be understood. And here it is worth whilej 
k to reflect a little upon the wise contrivance of nature, 
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|n ijbtts /urnisliing us .with the .yeiy .apte^t ^n}e;at;s ,pf 
communicati/ig our thoughts. Por ivere it not- so or>- 
dered, that we Qpuld thu3 convey our complex idea^ 
from one %o another hy definitions^ it would in 9iai\|r 
cases be impossible to make them known at^U. Tl^ 
is apparent in tfyose .ideas which are the .proper work 
of the mind, for as they exist only in the understand- 
ing, and have no real objects innatiire, ki conformity 
to which- they are framed|--rif we could not luake jthei^ 
known by a description, they must lie forever hidde^i 
^ithin pur own breasts^ ai^d be confined to the.na^irow 
acquaintanci& of a single mind. All^the fi^ne scenes, th^ 
rise from time to time in the poet's fancy, and, b^ hi(i 
}ively painting, give such entertainment to his read^i^^ 
z — ^were he destitute of this faculty, of laying tbe^ 
open to the view of others by words and description^! 
•7— conid not extend their influence beyond his .ow.|i 
imagination, or give joy to any but tl^ origioia^ 

inventor. 

•• • 

£ec* Ylh.,»And of great avail toxoards the Improve^ 

ment of Knowledge m ^ 

There is this farther advantage in the ability we ep^ 
joy, of communicating our complex notions by definir 
iions ; that as these make by far the largest class of our 
ideas, and most frequently occur in the progress and 
improvement of knowledge ; so they are by this means 
imparted with the greatest readiness^ than which no- 
thing could ttnd ];nore to the increase and spreading of 
science. For a definity is soon perused, and if th^ 
terms of it are well understood, the ide? itself finds ap 
easy admission into the mind* Whereas in simply 
perceptions, where we are referred to the objects pror 
gucing them, if these cannot be come at, as is some- 
times the cast, the names,^ by which they are expres«e4 
must remain empty sounds. But new ideas of thi^ 
class occurring very rarely in the sciences, they scjU 
dom create any great obstruction. It is otherwise witU 
our complex notions ; for every step we take, leading 
us into new combinations aad views of things, it be<» 
comes necessary to explain these to others^ before they 
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taxi be made -aGquamted with our discoveries* And jm 
the ipanner of definitions, is easy, requiring no appara- 
tus .but that of ^ords, which are always xeady^ and lat 
hand; hence we can, with the lesai difficulty, remove 
iHch obstacles, as might arise from terms ol oar own 
iavention, when they; are made to stand foroew com* 
j}lex ideas, suggested to the mind by some present train 
^f thinking* And thus at last wc are let into the my»« 
tery hinted at in the beginning of this chapter, !oi%. 
how we may become acquainted with the thoughts of 
another, when he makes use of words to which we have 
pis yet joined no ideas. The answer is obvious, from 
^hat has been already said. If the terms* denote simple 
perceptions, he must refer us to those objecta of natntOy 
whence the perceptions themselves are to be x)btained ; 
but if they stand for coitiplex ideaa, .their meaning may 
be explained by a definition. - As for the names of sim- 
ple ideas, I shall here dismiss .them ; it being sufiicient 
Xq take notice, ths^t our knowledge this way can be eso- 
^tended only by .experience and observation* But the 
•theory of definitions making a material part of l^ogioy 
and beiiig jndeed of great importance towards the im- 
provcmest of human, knowledge, it will be neeessary 
io lay it a. little mwc t^n to ^he view of the rei^eiv 

Sec. YIlL,»*The Composition and Resolution of our 

Complex Ideas. 

<knnplex ideas ure, as has been ahready said, no.other 
J^n simple ideas put together in vaiious forms. But 
then it is to jbe observed, that in maklsg these xoUec* 
tions, the mind is not always tied down to the immedi- 
ate view of the simple perceptions out of which they are 
framed. For if- we suppose the understanding already 
burnished with a considerable stock of compound' no- 
tions, these again may be made the constituent parts of 
mothers still more compounded, insomuch that the new 
jdta thence arising mSiy be termed a combination of 
compkac coaception«* . Thus the idea annexed to thA 
word giAimal^ includea many perceptions under it, as 
Ufe, eense, apoiHaneous motion, &c* In the like man* 
mx by the teim ra^imal^ vc denote % variety of aimpli 
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ideas. If riow combining these two conceptions toge- 
ther, we form the still more complex notion of a ration- 
\al animal ; the idea thus got is truly a colkction of 
compound notices. In a word, the same thing happens 
here as in mimbcrs, which we may consider not only 
as various collections of units, these being indeed their 
original and constituent parts ; but also as sometimes 
-composed' of other lesser numbers, which, all puttoge^ 
ther, make up the respective snms. Now in tracing 
any very large number, when, for the ease of the mind, 
we consider it at first as composed of various others still 
less — ^if we next take these less parts to pieces, and 
•pursue them continually, until we arrive at the units 
,out of which they are composed ; we thereby totally 
runi*avel the collection, and being able to push our re- 
,«earehes no farther, rest satisfied in the view thus offered 
•to the understanding. Just so it is in the examination 
of our comj^ex ideas. For when any very compounded 
notion comes under the inspection of the mind, in or- 
der to be traced to its first principles— -we begin with 
resolving at into other ideas less complicated ; and taking 
these again to pieces, one by one, still go on with the 
search, until we have broken the whole into our first 
«nd simple perceptions, beyond which the pursuit can- 
not possibly be carried. And this is the reason why I 
have all along called our simple ideas the foundation 
and groundwork of human knowledge; because, in 
iinraveUing the conceptions of the mind, we find our- 
selves. at length botnded by these ide^is, which ar^ in- 
deed the last resort o£ ther understanding. 

Sec. IX.... The Names of Simple Ideas may he consider^ 
ed as the Elementary Parts of Language, 

From n^hathas been said,it will be easy to conceive 
how, in defining a term, standing for any very complex 
idea, other terms may be inftr«0duced, that also denote 
compound ideas, though of an inferior class. For the 
first idea being resolvable into others less complicated; 
the definition, which enumerates theisie Component ideas, 
^iiiiist consist of the names by- which they are rxptessed* 

^ if it 10 happen, that the ideas of thii sec^ud ckMi 
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ftre also unknown, their terni$| toO| ought to be still far- 
ther defined* In this manner may a series of definitions 
be carried on, until we arrive at the names of simple 
ideas^ which not being definable, the analysis must ne* 
cessarily cease* Aifdthus w^ ^py that asjoyr simple 
ideas are the material^ and foundation of knowledge, so 
the names of simple ideas maybe considered as the ele- 
mentary parts of language, beyond which we cannot 
trace the meaning and signification of words. When 
'; w« come to them^ we suppose the ideas they staed ibr 
already known; .or, if rtbey are. not, experience alone 
. must be consulted,, and not definitions or explicatioas* 
, And here it is maW worth our notice, that as the names 
of these our, original conceptions, eonstitutc the prima- 
live and .fundamental articles of- speech, upon which 
.the whole superstructure. of human language is built, 
.so they are, of all others^^the least doultftful and uncer- 
; tain in their signification* Because, standing each for 
. 0B6 simple perception,, not.precaribysly exci|(£d in the 

\fllUla, out tne cjvcvt-o^ cv««.««A»» |«««««wi9 .«; «.;...^o| mitu 
*td'pF«d(ice ^hat'Sensaition in us;'thete is- nodangerbf 
'.error or mistake* He that once knoWs noectness to be 
the name of the taste received from, sugar, whiteness 
: of the colour inenow-or mirilk, and heat of the -senisation 
. prddoettd by approaching^ the fire, vAW not be apt to 
' misapply those 'Woa^ds, or annex them to perceptions of 

- a dfCerent. kind* And zs the names of complex ideas 
nay all be resolved into these primitive terms, it is ap« 

- parent, that we are sufficiently provided with the means 
of cofnmunieating our thoughts ^ne to another ; and 
that the mistakes, so frequently complained of ^ri this 

'head, are wholly owing to ourselves, in not sufiiciendy 
defining the terms we use, or perhaps not- connectti^g 
'them mih clear a^d determinate ideas* 
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Cftap^Vl. 
OF Definition, and its several 

KINDS. 

Sec. l^.r.The Variety of Definitions proceeds from the 
various Application of Words* 

HAVING laid these foundations, »hown' what 
words are, and what arc not definable, and taught .^ 
the manner of resolving our notions, iis<*weil as Ian* 
guage itself, into its first and original principles ; we 
now proceed to explain a little m^re particularly the 
nature of a definition, and the several kinds made use 
of, according to the different views men have in com- 
municating their thoughts one to another. Definitions 
are intendecl to make known the meaning of words 
eninding for complex ideas ; and were we always care- 
ful to form tlxo«c ideas, exactly in our minas, and copy 
our ilefinitions fro^i ,that appearance, much of the con- 
fusion and obscurity complained of in languages might 
be prevented. But, unhappily for us, we are by no 
means steady in the application of names, referring 
them sometimes to one thing, sometimes to aabtbeCf 
which often creates great uncertainty in their signifi- 
cation, and obliges us to give a differoit turn to our de- 
finitions, .according' to the difiercnt reference of the ^ 
terms defined- In ordejc, therefore, to render ^this 
whole matter as clear and obvious as possible, we shall 
first consider to what it is that names^ in the use of 
language, are most commonly applied ; and )then from 
the variety of this application, endeavour to account 
for the several mcthoas of defining^ mentioned in the 
writings of logicians. 

Sec. ll**,»Words have a threefold Reference ; to our 
ownldeasj those of others^ and the real being of things* 
Words then have manifestly a threefold reference. 
First, and more immediately, they denote the ideas in 
the mind of him who uses them; and this is their true 
and proper significationt When a mau speaks, it it 
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that he may be understood ; znd the words he em- 
ploys to coayey Jiis thoughts, are such ^s by us9 he has 
learned to connect with th^ ideas then preseiit to hit 
mind. But because those with whom we converse^ are 
also supposed to know the meaning of the terms we 
use, hence, .secondly, we consider our words as sign«» 
likewise, of the ideas in their minds ; and this is the 
foundation of what is called propriety in language* 
when men take care to a£&xsuch notions to their words| 
as are commonly applied to them by those of inostun«> 
derstanding in the country where they live. The third 
and last reference of words is to things themselves* 
For many of our ideas, a^re taken from the several ob- 
jects of nature,, where with. w.e are surrounded ; and 
being considered as copies of things really existing, 
the words, by which they are expressed, are often trans- 
ferred from .the ideas themselves, to signify those ob- 
jects which they are supposed to represent. Thus the 
word, sun, not only denotes the idea excited in the 
mind by that sound, but is also frequently made to 
stand for. the luminous body itself, which inhabits the 
ceiitre of this our planetary system. Now, according 
this threefold application o^ najiies, their definitions, 
and the manner of explaining th^em, must be various ; 
for it is one thing to enfold the ideas in a man's 
own mind", another to describe them, as they are sup^ 
posed to make their appearance in the minds of others ; 
an4 lastly, it is something still different, to draw 
images or pictures, that shall carry in them a conform- 
ity to'the being and reality of things. But wc shall 
treat of each ii^ order. 

Sec. lll^vi, Definitions of the Name teach onh the Con", 
■nexion o/'oUr Words and Ideas y and are therefore 
■arbitrary, 

Tirst, then, vhen we consider words^ as signs of the 
ideas in the mind of him who jises them ; a definition 
is nothing else, but such an explica.tion of the meanii\g 
of any term, as that tl^e pomplcxidea anivexed'to it by . 
the speaker, may be excited'in tjbf, understanding, of. 
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more than teaching the connexion of our -words and 
ideas^ that others may understand the sense of our ex- ^ 
pr^ssions; &nd know distinctly what notions -we affix to 
the tertts 'we use. When we say, for instance, that 
by the Word square we mean a figure bounded by four 
equal aides, joined together at right angles ; what is 
this but a declaration, that the^idea of a quadrilateral^ 
equilateral, rectangular figure, is that which in dis- 
course or writing we connect with the term square ? 
This is that kind of definition, which logicians ^ call 
the dejinition of the name ; because it discovers the,, 
meaning of the words or names we make use of, V»i(*. 
showing the ideas for which they stand. Now, as sound^^.^^ 
are of themselves indifferent to signify any ideav ' 
hence it is plain, that the definitions of names are arbi- 
trary, every man having a liberty to ajffix what nodons 
he> pleases to his Words* But the convenience of com^ 
munitation making it necessary for men speaking the 
same language to agree as nearly as possible in the sig- 
nification of sounds, a conformity has accordingly been 
studied. Nevertheless, we find that differences will 
from time to time creep in, which must create great 
confusion in men's discourses and reasonings, if they 
are not careful to define their terms, that their signifi- 
cation may be kept fixed and steady, and lie always 
open to the view of the mind. The writings of ^thc 
mathematicians are a clear proof, how much .the ad« 
vancement of human knowledge depends upon a right 
use of definitions. For as by means of them they 
every where preserve the same determined significa- 
tion to their words, hence there is Tittle dispute as to 
the meaning of- their expressions, almost aU men un- 
derstanding them in the same sense. And thus it hap- 
pens, that such as apply their thoughts this .way, hatv> 
ing perfectly the same views of things, readily Goropre*i 
heAd the discoveries already made, and are thereby en^- 
bltfd with joint labour, and an exact conformity of no- 
tions, to carry on the improvement of this bftinchof 
tt^ ledge. Arid if men in otheir parts of learning, 
^y alike carefWl to fix the meaning of their terms, 
-Egress 6f *cititte- tnunbc greatly furthered, and ' 
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ftll those verbal disputes^ that noir so ranch interrupt 
the course of our improvement) might be . prevented. 

Sec# IV ••,, Definitions of the Ifame not always true 

and real Definitions ; 

This then ought %o be pur first cane, when vre eiMtet 
upon a design of illustrating any particular branch of 
study; to ascertain our ideas, and mark the names by 
which theyar^ expressed. And although definitions of 
words are indeed arbitrary, (for a man mWy affix what 
ideas he pleases to hi« terms, nor ca-n any one contest 
this liberty with him,) yet it will be proper to conform) 
as near as possible, to common acceptation, ^at there* 
by our thoughts may find a more easy and ready en^ 
trance into the minds of others. If it should now be 
asked, what are the rules of a good definition ; I an*- 
swer, that as in definitions df the name, we aim at no 
more than teaching the connexion of words and ideas; 
every contrivance, by which we are enabled to t76cM 
the idea annexed to any n^ord in the mind of another, 
will serve the purpose of a definition* Now the ideas 
we join with our words are of two kinds: either «uch 
as we have reason to believe are already in the minds of 
others, though perhaps they know' not the names by 
which they are called*; or such as, being new and of ovr 
own formation, can be no otherwise made known than 
by a description. In the first case, there is no necessi- 
ty for laying open the idea itself, because being already 
known, any contrivance to remind us of it is sufficient* 
When we say for instance, that a clock is an instrument^ 
hy which noe measure the hours of the day; it is plain, 
that the idea answering to the word clocks is not here 
unfolded ; but we being before-^hand suppo^d to have 
an idea of this instrument) are only taught by what 
name it is called. >irow in this sense, the names of 
even simple ideas may be defined. For, by saying that 
Vfhite is the colour we observe in snow or milk, heat 
the sensation produced by approaching the fire, we suf- 
-fi^iently make knoivn what ideas We connect lyith the 
terms, wA/le and heat^ Which is the true purpose of a 
defimtion of the name* Henee it appears, that -mar 
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of those explanations of words, which logicians call de« 
finitions of the name, are not deEnitions in a true and 
proper sense, that is, such descriptions of ideas, as; 
would serve to excite them in the mind of another, even^ 
supposing him before wholly unacquainted with them, 
but merely contrivances to remind us of known ideas, 
and teach us the names by which. they arexalled. 
5cc« V....£«t onfy when they Coincide with the Def-* 

nition of the Things 
But where the ideas wc join with our words, are new 
and of our own formation, there they arc to be laid open 
by a description, because, being supposed unknown to 
others, we must first raise them in theii- minds, before 
they can learn to connect -them with any particular 
names. And here it is, that the definition of the name 
coincides with what logicians call, the definition of the 
thing, as in either case we proceed by unfolding the 
idea itself for which the term defined stands. And 
indeed this alone is what constitutes a definition, in 
the true and proper sense of the word, as will appear 
more fully afterwards, when we come to consider the 
terms we use, as referred to the real objects of nature. 
We shall therefore postpone this consideration of the 
definition of the name, till we cjome to tre?it pf %ht de- 
finition of the thing, when it will more naturally fall 
in our way. It may not, however, be amiss to observe, 
that when we sav the definitions of the name are arhi- 
trary, we mean not that the descriptions pf ideas arc 
80 too. For every idea having a peculiar appearance 
of its owuj by which it is distinguished from all others, 
nothing is more evident, than that the description must 
be such as to exhibit that precise conception. But 
•then the connexion of any idea, with the name by 
which it is expressed, being, as we have said, wholly 
arbitrary, the considerijig the description of that idea 
as the definition of that pi^rticujar name must be so too. 
Sp that although definitions, considered as descriptions 
of our ideas, ^rc steady and invariable, yet the appli- 
cation of them to particular sounds, (which is all that 
we un4crstand by the definition of the name) is whoUy 
a wprk 9f o^,. own. free choice. 


OF LOGIC. fS 

Sec. yi.*»*J)efiniuon of Words according to the com» 
mon use of Language not Ar^trary* 

But secondly, besides considering words as the signs 
of 0ur own ideas, we arc also very apt, on many occa-« 
sions, to refer them to the ideas in the xntnds of other 
mci>. - Now, to define a term, in this view, is to invcs* 
N ti gate its meaning or acceptation, according to the 
' common use of speech. Here then it is plain, that de- 
finitions are not arbitrary. For although in regarding 
words as th^ marks of our own ideas, we may give them 
what meaning we please ; yet when we consider them 
in reference to the thoughts of others, they have a fix- 
ed and steady signification ; namely, that which custom 
\ind the propriety of language has assigned them. The 
words, ability and genius ^ may, by any man, be made 
^o stand for one and the same idea in his own mind> 
and if he takes care to advertise us of this, he is at li^ 
berty to use them promiscuously. But if the commoa 
course of language hath confined the word genius tc> 
express the natural strength and talents of the mindy 
and the word ability to denote those which are acquir- 
ed, whoever pretends to explain the proper acceptation 
of these terms, is bound to take notice of this differ- 
ence. As propriety of speech mak^s our language in- 
telligible, and gives our thoughts a ready entrance into 
the minds of others, it well deserves our application and 
care. The best way to ^acquire it is from the writ- 
ings and discourses of those who seem to have had the 
clearest notions, and to have applied their terms with 
the exactest choice and fitness. 

Sec* Yll.^»» Definitions of the Thing refer to the real 
, . Objects of Nature* 

We come now to the third and last species of defini- 
tion, that namely, which considers words as referred to 
things themselves* And here it is plain, we are not at 
liberty to feign and fashion our explications at pleasure, 
but being tied down to the real objects of nature must 
study a conforftiity to things themselves* When we 
.define, for instance, the sun, considered as that being 
.who possesses the centre of our systesij wd diffusea 
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litat tnd MglH to the planets around him ; it is fl«t 
enough that we give an .account of the, idea, answer- 
ing to that word in our minds. We innst further 
taKe'caiie, tha^ the idea itself carries in it a real con- 
formity to the object it is supposed to represent. And 
Ihencc it iSt that all definitions of this kind, when just- 
l^^made, are in reality pictures or representations, ta- 
ken ftom the being and existence of things. For they 
are inteildedto express their nature and properties so 
■is to distinguish them from all others^ and exhibit 
<hem clearly to the view of the mind., 1"is for this 
reason that logicians call them definitions of thing% 
"betausfe they are supposed to refer, riot so much to the 
Waas in the understanding, as to the things themselves 
repre rented by thbse ideas. 

S^C« V 111* .^•jG round of the distinction between the de* 
Jink i an qJ the Name and of the Thin^» 

And this also lets us into the ground of that distinc- 
tion so universally received between definitions of the 
tiame and of the thing. The first are arbitrary, and 
ijot liable to debate or contradiction. The second are 
propositions, capable of proof and illustration, and 
-vtrhich may therefore be contested* The reason is ob- 
vious. Definitions of thfe name serve only to mark what 
ideas We connect with our ^ords. And as sounds are 
df themselves indifferent to signify any ideas, we are en- 
tirely at liberty to affix to them what notions we please* 
But it is otherwise in the definition of the tbingV For 
luere out* words serving to denote particular beings in 
nature, cannot be the signs of any ideas at pleasure, but 
of 6uch ouly as carry in them a conformity to the sever^ 
al objects to which the words xefer* Adrian may use 
.the term, square^ to express that idea, wbitJi. others de- 
jnote by the word, triangle^ and define it accordingly* 
In this ca^, ladeedj be recedes from the common forma 
of fiipeech, but .hta definition cannot be charged with 
fa^aebood^ He te^l^ ^us that by a square he means a 
•thr^/'Sided figute; a^ -who can dispu^te tht trutii of 
thifty if te seaHy ali along uses the word in that senstf i 
nr.<i»bl pnly^ oiuerYei tb«t.by duuigaig tbiia UtfmctiH 
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Ing o( words) w« change; not things themselvesi or their 
relations and habitudes one towards another. These 
are at all times the same and invariable, nor have any de« 
pendence upon the fancy and caprice of men* It is truCf 
the properties of the triangle may, after thisdefinition* 
be a&med of the square ^ but as in either case, the idea 
to which these properties belong, is the same, the pro- 
positions only expressing our judgments, and Jiot our 
judgments theiAselves,^ suffer a seeming variation* 

Sec» IX.«..i^ prejuaus- cotmexion between Names and 
Things^ cuts off all Arbitrary Explications^ 
But where words are made to denote particular ob- 
jects, previous to any definitions given, there arbitrary 
explications cannot have place. For in this case, wfe 
are not put upon explaining what ideas we connect with 
our words) but a connexion being already supposed be- 
tween the name and the thing signified, our business 
is to unfold that idea by which the object itself is most 
clearly and distinctly represented. Thus the wprd gold 
iienortes that metal which is of highest value among men^ 
and goes farthest in the way of commerce. This con« 
nexion being once settled, we are no longer left to ar- 
bitrary definitions, but must describe it by such proper- 
ties as are really to be found in it, and will best serve to 
distinguish it when it comes in our way ; a^ by saying it 
ha substance yellow, very heavy, malleable, fusible, &c» 

Sec* X..,.Jr/iy Mathematical Definitions have been acm 
counted mere Dejinitions of the Nimte; 
From what has been said,- it appears, that in the Ian* 
guage of logicians, definitions of the thing respect only 
substances and beings that have a real existence in na- 
ture, serving to describe them by their properties and 
attributes. And this, I doubt not, is the reason, that 
the definitions of the mathematicians are not consider-t 
ed as definitions of the thing, but of the name ; because 
the ideas therein described, are the mere creatures of 
the understanding, and not supposed to be copied fronx 
patterns existing without us. A circle,^a triangle, a 
square, &c. such as mathematicians conceive them, aret 
oo where to be found in nature, that we know oJi 

G 3 


fB DUNCAN'S ELEMENTS 

Hence it might jifttly be accotitited absurd, to cSiff (Jtff* 
^^fioitioAs of these, dejinitions of the things when they 
f^rre n«t to^sei-ibe any reaf object? of nature^ but 
Merely to tmfold the conceptions of the mind. And 
yet if ift look iiito the matter narrowly, "We shall fiftdy 
that the rtiles foHowedin these defitiitions a^e jirdcisely 
the imne with those which logicfansliave hid dowtt 
iot the defimtibn t)f the thing. All the several specie^ 
of figures ftre desttibed by theif propertie's, some of 
which are common to different rahks, others peculiar, 
to the tribe defined. The common properties tonsti- 
tute what logicians call the genus^ and these tkiit are 
pec&liar, the difference. Now the genus and difftr^ 
ince make up the logical definition ef the thing) as will 
J»e more clearly understood from what fulk>wstf 

Sec* XI. Whtnyet thej coineide K»ith the logical deji* 
niiioH of the things and therefore ought not to be ac* 
Counted arbitrarji 

I am therefore^^ apt to thtnli;, IhM fHftthesBfttieuf 

de&nitioBs, as they are of the same general with thtf 

definitions of substances, a-nd subject to the i&anire rilkksy 

have been improperly coxrsidered as mere definitions of 

the name, in which we are left wholly to arbitrary 

explications* For however we may change the name 

of one figure for another in d^scouse or writing, «istng 

the term square to denote a triangle^ or the word trt^ 

nngit to express a square^ it is certain the ideas them-> 

selves afe invariable, and no less capable of being 

^tstingui&hed by their prop^i-ties, than the several spc- 

t\ti of substances. Thus if we suppose* the wori, 

9^uart to denote that spheres of figures, who^e side* 

Ikiverally subtend quadrants of a circumscribed circlei 

*^c shall find ourselves equally shut out from aifbitrai-y 

explications, as in the definition of the names of sub-* 

stances. For as this; happens in no figures but those 

which are bounded by four equal i^ides joined together 

nt right angles ; it follows evidently) that the true and 

proper definition of a square, is that which exhibits 

the precise idea here mentioned, and no other, to the 

^tfid. And thus it appears^ that the common divisldtt 
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of definitions, into those of the name ttad thitig^'is not 
sufficiently calculated to giVe us right apprehensiont, ' 
as to what re and what U not arbitrary in the expKci* 
tion of words. Ittnayiiort, therefore, he improper, if 
we here endeavour to clear »p this matter a little, and 
fre6 it from those obscurities in which it has hitherto 
been involved* To this end we* shall premise the fol- 
lowing observations* 

Sec. ^lh,.»De^nithn9y properly speak in^y ttevtr regard 
^TkingSf iut mertfy our ovkl Ide4Uh 

1. First, that whatever logicians may pretend abotrt 
the definition of the thing, it is yet cettain, that nont 
of our definitions, when pursued to their source, regard 
immediately things themselves, but merely the idea^ 
in our own minds. This, I doubt not, will appear % 
paradox to many, who will be apt to enquire, whether 
the definition o{ gold^ be not taken from that metal, 
independent of the various conceptions of men about 
it. To this I answer, that indeed in framing our idea 
oi gold, we regard chiefly the thing itself, uniting in 
our conception such properties as are most conspicuous, 
and setve best to distinguish it fV^om othet .metals, to 
which it ^ay bear any resemblance* But as It its by thf» 
idea alone that gold is known to us, so In describing it 
to others, we ailn at nothing more than to transfer tht 
same conception into their minds. Now this can no 
other-Nvise be done, but by enumerating the several pro- 
perties of which our owa_ complex notion is formed. 
And indeed it were in the highest degree absurd to ima- 
gine, that men in explaining things to others, should 
make use of any marks or characters but those by which 
they are known to themselves. Hence it comes topassr, 
that all our definitions ^re ih fact nothing else but tran- 
scripts of the ideas in our minds. Where these are im- 
perfect, the definitions must be so tbo ; where they are 
just and adequate, the copies taken from them, if drawn 
out with accuracy and care, cannot fail to exhibit the ' 
ebject described. And this will very wtU serve to ac- 
count for tjiat great diversity of definitions w6 bhtti 
tacct mth, tyttk of one and-thc same object. 'Bccauxe 
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men, in consequence o£ their different pursuits and ap- 
plications, falling often into different views of things, 
must needs vary no less in their definitions, than in the 
ideas themselves from which these definitions are cppi- 
cd. He^ whose observation goes no farther than the 
more obvious (qualities of gold, will content himself 
with describing it by its colour, weight, and perhaps 
malleability and fusibility. On the other hand, a 
goldsmith, having enquired farther into the nature 
-of that-metal, and finding several other properties that 
equally belong to it, will be apt to take the||kalsoirjto 
jhis complex idea, and accordingly introduce tlieiTi in a 
definition. Hence his description will add $o the form- 
er, fixedness, and solubility in aqua regiay^ kc. And so 
in proportion, as men's various pursuits lead them into 
a more accurate examination of things, their explica- 
tions will take a different turn, suitable to the ideas 
they have framed within themselves* 
Sec. "Kllh,.^ Distinction befween the Dejiniiion of tht 
name and thing useless, and to be rejected* ' 
2. This then being evident, that our definitions re- 
spect, not "things theraselyes,,but the ideas in ouV own 
minds ; I would in the next place observe, that the dis- 
tinction of them into those of the name and thing, is 
altogether useless, and tends rather to mislead us than 
give right apprehensions of the subject, in hand. For 
thus' men arc apt to fancy, that many of their defini- 
tions are expressive of the real essence of things, where- 
as they are in truth no more than traiiscripts of their 
own ideas. . And as it sometimes falls' out, that these, 
ideas are not collected with sufficient care, from the 
objects they represent ; we find, by experience, that a 
mistaken idea never fails to occasion a mistake also in 
the definition. But this could not happen, w^ere our 
definitions copied from things themselves : because their 
essences being immutable and always the same, the defi- 
nition would in this case serve to correct the idea, and 
might be considered as a standard, by which to judge 
whether the idea was rightly framed, I deny not, that 
.words are often ti*ansferrcd from our ideas to signify the 
pbjcQts which theise ideas represent ; as wheu Syc jtalk 
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of thfisuBy the earth, me%and other tnimal:. Bat 
then let it be observed^ thkt as these objects spc oalf 
Juiown to4is^ by the ideas of them in pur minds ; so, ia 
describing thero to others, all we aim at is, distinctly 
to lay open our conceptions about them. Jifence it 
appears, that, what logicians call a definition of the 
thing, is in' truth no more than an unfolding of the 
idea, by which that thing is represcnied to the under- 
.standing. But now in mathematical definitions, and in- 
deed all Qihers whatsoever, this also is 041 r whole aim and 
intent, to exhibit and lay open those ideas, of which 
the wprds we use are the signs. And thus it happenSf 
that uv innumerable instanaes, what logicians call the 
definition of the namcy is j'et found to coincide with 
and proceed by the very samp rules, as the definition of 
the thing; which clearly demonstrates the necessity of 
banishing ^this frivolous distinction, and establishing; 
some precise and determinate notion, expressive of the 
true nature of adefinition^and comprehendlng.it in its 
full extent* 

Sec. ILLY m»*mDefiiiitions <in all casts dessripikns 4if 

our Ideas. 

Nor will this appear so difficult a task, if we call ta 
mind, that woi'ds are in all cases the signs of our idea^j 
and no otherwise signify things^ than as they stand 
for those ideas by which things are represented to the 
understanding. By defining our words, therefore, we 
can mean no more, than the ^ying open to tke view 
of others, the ideas of which these words are th^ signs. 
For thus it is, that the meaning of our CKpr^^ssions 
comes to be known, and that we. find ourselves capable 
of transferring our thoughts and conceptions into the 
minds of those with whom we converse. Where words 
4re referred to things themselves, there we explain the 
ideas by w^hich these things are tepresemed ; wb^re 
/ they denote conceptions framed by the mind, there we 
lay open these conceptions, and endeavour to exhibft 
them, according to their peal appearance within oilr 
own breasts. But in bo^cases^ it 4s ow own idea#» 
itii the perceptioas pf ott# owH-iaiAdsi ^ther astakeft 
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from things without, or f earned by the un^eritandinf 
itseify that we explicate and unfold* 

Sec. XV....«iVbf arbitrary^ as being conjined to th 
Representation 0/ certain determinate Notions* 
And thus we have at length settled the true andge- 
liuine notion of a definition, comprehending all its va* 
tieties, from whatever science taken, or to Whatever 
object extended. For from what we have said, it evi- 
dently follows, that a definition is the unfolding of 
some conception of the mind, answering to tft word or 
term made use of as the sign of it. Now, as in exhi- 
biting any idea to another, it is necessary that the de- 
scription be such as may excite that precise idea in 
his mind ; hence it is plain, that definitions, proper- 
ly speaking, are not arbitrary, but confined to the re* 
presenting of certain determinlite settled notions, suchf 
namely, as are annexed by the speaker or writer to 
the Words he uses. As, nevertheless, it is universally 
Allowed, that the signification of words is perfectly vo- 
luntary, and not the efiect of any natural and necessary 
connexion between them and the ideas for ^hhchthey 
stand, some may perhaps wonder why definitiooii. are 
not so too. In order, therefore, to unravel this diffl^ 
culty, and show distinctly what is, and what is notar- 
i)itrary in speech we must carefully distinguish be- 
tween the connexion of our words and ideas, and the 
unfolding of the ideas themselves. 

Sec. XVI The Connexion beUuetn Words andldcoh 

a perfectly voluntary Establishment. 
First, as to the connexion of our words. and ideas* 
this, it is plain, is a purely arbitrary institution. When 
•for instance, we have in our minds^ the ioea of any 
;particular species of metals, the calling it by the name 
^oldf is an effect of the voluntary choice of men speak- 
ing the same language, and not of any peculiar apt- 
ness in that sound to express that idea. Other nations* 
/we find make use of different sounds, and with the 
ftame effect. Thus aurum denotes that idea in Latin, 
.and or in French* And' even the word gold itselfi 
.would b^vc M well served to eyprc;is. the idea of ti^^ 
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metal which we call silvery had custoxn in the begin« 
ning so established it, ^ ' 

Sec. XVII.,,..77ie Desctifitfons of Hems not soj put 
ifounded to' ths Representation of that precise Ap^ 
pearance by xtfhich the^ are di$Lin^uishe4 among 
themselves.* 

But although we are thus entirely at liberty, in 
connecting any idea with any sounT, yet it is quite 
otherwise in unfolding the ideas themselves. For eve^ 
ry idea, having a precise appearance of its own, hy. 
which tt is distinguished from every other idea ; it is 
manifest) that in laying it open to others, we must 
study such a description, as shall exhibit that peculiar 
appearance. When we have formed to ourselves the 
idea of a figure bounded by four equal sides, joined to- 
gether at right angles, we are at liberty to express that 
idea by any sound, and may call it either a square or, a 
triangle. But which ever of these names we U5e, so 
Jong as the idea is the, same, the description, by which 
.we would signify it to another, must be so -too. Let 
it be called square or triangle^ it is still a figure hav- 
ing four equal sides, and all its angles right ones* 
Hence we clearly see, what is, and what is not arbitary 
IB -the use of words. The establishing any sound, as 
themaik of some determinate idea in the mind, is the 
effect of free choice, and a voluntary combination a- 
mong men. And as' different natioqs make use of 
differeut sounds, to denote the same ideas, hence pro- 
ceeds all that variety of languages which we meet with 
ill the world* But when a .connexion between our 
ideas and words is cncc settled, the unfoldiilg of the « 
idea answering to any word, which properly constt** 
tutes a/depnition, is by no means an arbitrary thing. 
For here^ as I have-already observed, we are bound to 
exhibit that precise coi^eption, which i:ither the use 
of language or our own particular choice, harth annc^t 
,?d to the tci'i|i we u^?. 
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Sec. XVIII Causes of the Ohscuritj that has hither^ 

to ferplexed the Iheory o^'DeJinitionSm 

And thus it appearsi that definitions, considered as 
Ascriptions of ideas in the mind, are steady and inva- 
riable^ being bounded to the representation of those 
precise ideas. But then in the application of definitions 
to particular names, we are altogether left to our own 
free choice. Because a&tbe connecting of any idea 
with any sound, 4s a perfectly arbitrary institution ; 
the applying the description of that idea, to that 
tound, must be so too. When, therefore, logicians tell 
lis, that the <lefinition of the name is arbitrary, they 
mean no more than this ; that as different ideas may 
be connected with any term, according to the good 
pleasure pf him that uses it, in like manner may differ- 
ent descriptions be applied to that term, suitable to 
lihe ideas so connected. Burt this connection being set- 
tled^ and the term considered as the sign of some fixed 
idea in the understanding, we are no longer left to ar« 
iMtrary explications, but "must study such a descrip- 
tion as corresponds with that precise idea. Now this 
alone, according to what has been before laid down^ 
ought to be accounted a definition. What, I am apt 
to tHink, has occasioned no small confusion in this 
matter is, that many explanations of words, where no 
idea is unfolded, but merely the connexion between 
tome word and idea asserted, have yet been dignified 
with the name of definitions. Thus, in^the instance 
before given, when we say that a clock is an instru- 
ment by which we measure time ; this is by some called 
ft definition. And yet it is plain, that we are before* 
hand supposed to have an idea of this instrument, and 
. only taught that the word, chcky serves in common 
laiiguagc to denote that idea, hy this rnle all expli- 
cations of words in our dictionaries will. b^ definitions"; 
nay, as was already observed, the names of even sim- 
ple ideas may be thus defined. White^yrt may say, is 
the colour we observe in snow or milk, heat the sen- 
sation produced by approaching the fire, and so in in» 
Aumerablc other iojitapcest But ttosCf and all othecs 


' OF LOGIC - «8 

» 

of the like kind, are by no means definitiansy exciting 
new ideas in the understanding, bitt ^nerely contrU 
vanccs to remind us of known ideas, and teach their 
connexion with the established name«« It is, neverthe^ 
less, worth our notice, that what logicians call defi« 
hitions of the name, extend- properly no farther tfian 
these explanations, serving to mark the connexion of 
fiur ideas and words ; and are therefore justly account* 
ed arbitrary, inasmnch as the connexions themselret 
*re altogether so. » 

5ec. 'KlX.^»0»»Compiex ickas alone capable of that kina 
^ of description vthichgoes by the narne of a definition^' 

But now in definitions properly so called, we- first 
Consider the term we use, as the sign of some inwarfL 
conception, either annexed to it by custom, or our own 
free choice ; and then the business of the definition is 
to unfold and explicate that idea. As therefore the 
whole art lies, in giving just and true copies of our 
ideas ; a definition is then said to be perfect j when it 
serves distinctly to excite the- idea described in- the 
mind of another, even supposing bim before wholly un« 
acquainted with it. This point settled, let us next ed « 
quire into what those ideas are which are capable of 
being thus ''unfolded. And in the first place, it is 
evident, that ail our simple ideas are necessarily ex- 
cluded. We have seen already, that experience alone 
is to be consulted here, insomuch, that if either the 
objects, whence they are derived, come not in our way, 
or the avenues appointed by nature for their reception 
are wantingy no description is sufficient to convey them 
into the mind. But where the understanding is- alrea- 
dy supplied with these original and primitive conjcep- 
tions, as they may be united together in an infinity of 
different forms ; so may all their several combinations 
be distinctly laid open by enumerating the simple ide^as 
concerned in th^ various collections j and tracing the 
order and manner in which they are linked one to ano- 
ther. Now these combinations of simple notices con- 
atitute what we call our complex notions ; whence it is 
evident that complex ideas, and those alone, admit of 
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that kind of description, which goes hj the name of % 
deinition. 

Sec. XX. When a complex idea may be said to deful* 

ly unfolded* 
The business of definitions, is poW) I think, pretty 
plain. They are, as we have seen, pictures or reprc- 
tentations o£ our ideas ; and as these representation! 
arc then only possible, when the ideas themselves arc 
complex ; it is obvious to remark, that definitions can- 
not have place, but where we make use of terms, 
standing for such complex ideas. But perhaps the rea- 
der may still expect, that we should enter a little more 
particularly into the nature of a defini t ion ^ describe its 
parts, and show by what rules it ought to proceed, ifi 
prder to, the attainment of its proper end. To give, 
therefore, what satisfactioil we are able upon this point, 
we must again call to mind, that the design of a defini- 
tion is, so to unfold the idea answering to any term, ^ 
that it nay be clearly and distinctly transferred into 
the mind of another. But now our comple;: ideas, 
which alone are capable of this kind of description, 
being, as we have said, nothing more than different 
combinations ef simple ideas ; we then know and com- 
prehend' them perfectly, when, we kn<>w the several 
simple ideas of which they consist, and can so put them 
together in our minds, as is necess^y towards the 
framing of that peculiar connexion, which gives every 
Idea its distinct and proper appearance. 

Sec. XXI**«f Tiifo things required in a definition : /• 
enumerate the ideasy and explain the manner of their 
combination* 

Two things are therefore required in every dcfini^ 
Vion. First, that all the original ideas, out of which 
the complex one is formed, be disti^ictly erminerate;d. 
Secondly, that, the order and manner of combining 
them into one conception, be clearly explained. Where 
a definition has these requisites, nothing, is wanting to 
Its perfection ; because cytry one who reads it, ai^d un^ 
derstands the terms, seeing at once what ideas he it 
to join together, and aisq in what nianneri caa at pica* 
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sure fonn in his owa miiid the complex conceptioA 
answering to the term defined. LeCytis, for instance^ 
suppose the word, square j to stand for that idea, hf 
"which we represent to ourselves a figure, whose sides 
subtend quadrants of a circumscribed circle; The parts 
of this idea, are the sides bounding the figure. These 
must be four in number, and all equal among them- 
selves, because they are each to subtend a fourth part 
of the same circle. But besides these component 
parts, we must also take notice of the magner of put- 
ting them together, if we would exhibit the precise 
idea, for which the word 'square here stands. For fout 
equal right lines, any how joined, will not subtend 
quadrants of a circumscribed circle. A figure with 
this property, must have its sides standing also at 
right angles. Taking in, therefore, this last conside>> 
ration, respecting the manner of combining the parts^ 
the idea is fully described, and the definition thereby 
rendered complete. For a figure, bounded by four 
equal sides, joined together at right angles^ has the 
property required ; and is, moreover, the only right- 
lined figure to which that property belongs. 

Sec. XXII..../roft» vfe are to proccfdy to arrive at jwt 

and adequate defiTfitsons* '# 

And now, I imagine, it will be obvious to tytry 
one in what manner we ought to proceed, in order to 
arrive at just and adequate definitions. First, we arc 
to take an exact view of the idea t^ be described, trace 
it to its original principles, and mark the several sim- 
ple preceptions that enter into the composition of it« 
Secondly, we are to consider the particular manner ia 
which these elementary ideas are combined, in order to 
the forming of that precise conception, for which the 
term we make use of stands. When this isdon^and 
the idea wholly unravelled, we have nothing more to 
do, than fairly transcribe the appearance it makes to 
our own minds. Such a description, by distinctly ex- 
hibiting the order and number of our-primitive con- 
ceptions, cannot fail to excite,' at the same time, in the 
jnind of every one that reads it^ the complex idea rc« 
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•ulting from them ; and therefore attaint tlie trae anj 
proper end of a definition. 

eijap, VII. 

OF THE COMPOSITION AND RESOLUTION 

OF OUR IDEAS, AND THE RULES OF 

DEFINITION THENCE ARISING. 

• — 

Sec. l%*.*In compounding ourldeaSf we proceed hj sue* 

ccssive gradation. 

TH£ rule, laid down in the foregoing chapter iff 
general, extending to all possible cases ; and is/ 
indeed, that to which alone we can have recoursci 
'Vhere any doubt or difficulty arises. It is not, how 
ever, necessary, that we should practise it in every par* 
ticular instance. Many of our ideas are cjttremely 
complicated; insomuch that to enumerate all the sim- 
"pie preceptlons out of which they are fermed, woaldbcr 
a very troublesome and tedious work. For this rea-^ 
:aoii, logicians have estabiisb^d certain compendious 
rules of defining, of which it may not be amiss here ta 
give some account. But in order to the better under- 
standing of what follows, it wiU be necessary to ob- 
serve, that there is a certain gradation in the com- 
position of our ideas. The mind of man is very li- 
mited in its views, and cannot take in a great number 
of objects at onec. • We are, therefore, fain to proceed 
by steps, and ma^ke our first advances subservient to 
'those which follow. Thus in forming our complex 
notions, wc begin at first with but a few simple ideas, 
such as we can manage with ease, and unite them to- 
gether into one conception. When "we are provided 
-with a sufficient stock of these, and have, by habit 
and use, rendered them frmiliar to our minds, they be- 
come the component parts of other ideas, still more 
-complicated, and form what wc may call a second or- 
-der of compound notions. This process, as is evidenti 
-«nay be continaed to ^^any degree of composition ^ 
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please, nounting from one st^ge to another, and en* 

larglng the number of combinations. 

Sec. II,,; Hence ideas of this class best comprehended^ 

%uhen we advance 'gradually through ail the several 

orders* 

But now in a series of this' kind, whoever would 
acquaint himself perfcctW with the last and highest 
order of ideas, finds it much the nKJst expeditious me- 
thod, to proceed gradually through all. the intermedi- 
ate steps. For was he to take any very compounded 
idea to pieces, and without regard to the several 
classes of simple perceptions, that have already been 
formed into distinct combinations, break in at once 
Into its original principles, the number would be so 
great, as perfectly to confound tlic imagination, and 
overcome the utmost reach and capacity of the mi^d. 
When we see a prodi2;ious multitude of men, jumbled 
together in crowds, without order, or any regular po- 
sition, we find it impossible to arrive at an exact know- 
ledge of their number. But if they are formed into 
separate battalions, and so stationed as to fall within 
the leisurely survey of the eye ; by viewing them succes- 
sively, and in order we come to an easy and certain de- 
termination. It is the same in our complex ideas. 
When the original preceptions, out of which they are 
framed, are very numerous, it is not enough, that vrc 
take a view of them in loose and scattered bodies. We 
must form them inta distinct classes, and unite these 
classes in a just and orderly manner, before we can ar- 
rive at a true knowledge of the compound notices re- 
sulting from them. 

Sec. 111^;, Our Definitions ought to keep pace with our 
Ideasy and observe aJike gradation, " 

This gradual progress of the mind to its compound 
notions, through a variety of intermediate steps, plain- 
ly points out the manner of conducting the definitions 
by which these notions are cgnveyed into the minds of 
others. For as the series begins with simple and easy 
combinations, and advances through a succession of 
different orders, rising one above ariother in the dc- 
|;ree of coniposition ; it is evident, that in a train ofde 
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finitions expressing these ideas, a like gradation is to 
be observed. Thus the complex ideas of the lowest or- 
der, can no otherwise be described, than by enumerat- 
ing the simple ideas out of which they are made, and 
explaining the manner of their union. But then in 
the second, or any succeeding order, as they arc form- 
ed out of those gradual combinations, that constitute 
the inferior classes,, it is not necessary in describiog 
them, to mention one by one, all the simple ideas of 
which they consist. They may be more distinctly and 
briefly unfolded, by enumerating the compound ideas of 
a lower order from whose union they result, and which 
are all supposed to be already known, in consequence of 
previous definitions. Here then it is, that the logical 
method of defining takes place ; which that we may the 
better understand, I shall explain somewhat more par^ 
ttcularly, the several steps And gradations of the mind, 
in compounding its ideas, and theiice deduce that peeu« 
liar form of a definition, which logicians have thought 
fit to establish. * 

Sec. IV....T^ff steps hy vf hi ch the Mind proceeds from 
Particular to General Ideas, 
All the ideas we receive, from the, several objects of 
nature that surround us, represent distinct individuals* 
These individuals,^ when compared together, arc found 
in certain particulars to resemble. Hence, by collect* 
ing the resembling particulars into^ one conception, we 
form the notion of a species. And here let it be ob- 
served, that this last idea is less complicated than that 
by which we represent any of the particular objectfr 
contained under it. For the idea of the species ex* 
dudes the peculiarities of the several individuals, and 
retains only such properties as are common to them all* 
Again, by comparing several species together, and ob- 
serving their resemblance, we form the idea of the 
genus ; where, in the same manner as before, the com* 
position is lessened, because we leave out what is pecu* 
liar to the several species compared, and retain only the 
particulars wherein they agree. It is easy to conceive 
the mind, proceeding thus from one step to ai^other, 
aud advancing through its several classes of general no^ 
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tionS) until at last it comes to the highest genus of 
all, denoted by the word beingj where the bare idea M* 
existence is only concerned. 

Sec. V..«« The conduct of the Mind in compounding its 
Ideas ^ as it advances through the different orders of 
preception^ 

In this procedure, we see the mind unravelling a 
■complex idea, and tracing it in the ascending scale, from 
greater to less degrees of composition, until it termi* 
tiates in one simple preception. If now we take the 
aeries the contrary way, and beginning with the last 
or highest genus, carry our view downwards, through 
all the inferior genera and species, quite to the indivU 
duals ; we shall thereby arrive at a distinct apprehen* 
sion of the conduct pf the understanding iii compound* 
ing its ideas. For in the several classes of our pre« 
ceptions, the highest in the scale is, for the most part, 
made up of but a few simple ideas, suck as the mind 
can take in and survey with ease. This first general 
notion, when branched out into the difierent subdivii* 
sions contained under it, has in every one of them 
.something pecuhar, by which they are distinguished 
among themselves ; insomuch that in descending from 
the genus to the species, we always superadd some 
new idea, and thereby increase the degree of composi* 
tion. Thus the idea denoted by the word fgurcj is 
of a very general nature, and composed of but few sim* 
pie preceptions, as implying no more than space every 
where bounded. But if we descend farther, and con* 
sider'the boundaries of this space, as, that they may 
he either lines or surfaces, we fall into the several spe« 
cies of figure. For where the space is bounded by one 
or more surfaces, we give it in the name of a solidfgure £ 
but where the boundaries are lines) it is called a plain 
Jigure* 

Sec. Vh.^.The Idea of the Species formed 'ky superadd 
ding the specif c Difference to the Genus. 

In this view of things, it is evident, that the spcm 
cies formed by superadding a new idea to the genus^ 
Here^ for instance^ the geaus is circumscribed space 
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If now to this we superadd the idea of a clrcumscrip* 
tion by line, we 'frapie the notion of that species of 
figures which are called plain ; but if we conceive the 
circumscription to be by surfaces, we have the spe- 
cies of solid figures. This superadded idea is called 
the specific difference^ not only as it serves to divide 
the species from the genus^ but because, being differ- 
ent in all the several subdivisions, we thereby also dis- 
tinguish the species one from another. And as it is 
likewise that conception, which, by being joined to 
the general idea, completes the notion of the species ; 
hence it is plain, that the genus and specific difference 
are to be considered as the proper and constituent parts 
of the species. If we trace the progress of the mind 
still farther, and observe it advancing through the in- 
ferior species^ we shall find its manner of proceeding 
to be always the same* JW every lower species is 
formed by superadding some new idea to the species 
next above it ; insomuch, that in descending the scale 
of Qur preceptions, the understanding passes jthrough 
different orders of complex notions,which become more 
and more complicated at every step it takes. Let us 
resume here, for instance, the species of plain figures. 
They imply no more than space bounded by lines* 
But if we take in an additional consideration of the 
nature of these lines, as, whether they are right or 
curves^ wfc fall into the subdivisions of plain figure, 
distinguished by the lyimes rectilinear^ curvilinear and 
mixtilinear. 

Sec. yiI:„And in all the inferior species by superadd 
ding the specific to the nearest genus. 
And here we are ta observe, that though plain 
figures, when considered as one of those branches that 
come under the notion of figure in general,, take the 
name of a species ; yet compared with the classes of 
curvilinear, rectilinear, and mixtilinear, into which 
they themselves maybe divided, they really become a 
genus, of which the before-mentioned subdivisions con- 
stitute the several species. These species, in the same 
manner as in the case of plain and solid figures, con- 

t of the genus and specific difference, as their con- 
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ttituent parts* For in the curviiitiear kind, the cwr* 
9ity of the lines bounding the figure^ makes what is 
tailed the spteijic difference ; to which if we join the 
genus, which here is plain figure, or space circumscrib-^ 
ed by lines, we have all that is necessary towards com<« 
pieting the notion of the species. We arc only to 
take notice^ that this last subdivisioi^, having two g6* 
ncra above it, viz» plain figure^ ^nA figure in general $ 
the genus, joined with the specific difference, in order 
to constitute the species of curvilinear^ is that which 
lies nearest to the said species. It is the notion of 
flainfigurcj and not of figure in general^ that, joined 
with the idea of curvity^ makes up the complex con>» 
teption of curve-lined figures » For in this descending 
jcale of our ideas— i^/^wr* in general^ plain figures^ 
-turve^Hned figures^^~-thQ two first are considered as gc* 
ttera in re^ct to the third; and the ^cond in order^ 
or that which stands next to the third, i& called thcv 
nearest genus^ But noW as it is this second ideai 
which, joined with the notion of curvity^ forms the spe* 
cics of curve-lined figures f it is plain, that the third or 
last idea in the scricsj is made up of the nearest genui 
and specific difference. This rule holds invariablyi 
'^wever far the sericjs is continued ; because in a train 
of ideas thus succeeding one another, all that precede 
the last are considered as so many genera, in respect of 
' that last ; and the last itself is always formed, by su- 
peradding the specific difierence to the genus next it* 

Sec. VIIL...TAf idea of an individual composed o/.tie 
lowest species and numeric difference* 

Ifcrcthen we have an universal description, applica* 
ble to all our ideas, of whatever kind, from the high* 
est genus, to the lowest species. For taking them in 
order downwards from the said general idea, they evc« 
ry where consist of the genus proximnm^ zndT different 
tia specificOf as logicians loVe to express themselves* 
But when we come to the lowest species of all, com- 
prehending it only individuals, the superadded idea^ 
by which these individuals are distinguiS^d one frota 
another) no longer takes the name of the specific differ- 
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ence* For here it serve* not to denote distinct spe- 
cies, but merely a variety of indi vidua Is, each of which) 
having^ a particular existence of its own, is therefore 
numerically different from evciy other of the same 
kind. And hence it is, that in this last case, logici- 
tns choose to call the superadded idea by the name %i 
the numerical difference ; insomuch that as the idea of 
a species, is made up of the nearest ^enus and specijic 
differences^ so the idea of an individual consists of the 
iowest species and numeric differ ence* Thus the circle 
is a species of curve-lined figures, and what we call the 
lowest species^ as comprehending under it only indivi- 
duals. iGircles in particular are distinguished from one 
another by the length and position of their diameters. 
The length, therefore, and position of tlie diameter of 
a circle, is what logicians call the numerical differ^ 
ence ; because these being given, the circle itself may 
be described, and an iudiyidual thereby constituted. 

Sec. IX Definitions to follow one another in train^ 

and pass through the same successive gradations as 
our compound ideas. 

And thus we have endeavoured to trace, 19 the best 
manner we are able, the progress of the min4 in com^ 
{M)unding its ideas. It begins, we see, with the most 
general notions, which consisting of but a few simple 
notices, are easily combined and brought together into 
one conception. Thencc-it proceeds to the species com* 
prehended under this general idea, and these arc form- 
ed by joining xogtthtr the. genus and speSfic difference. 
And as it often happens, that these species may be still 
^rther subdivided, and run on in a long series of con- 
tinued gradations, producing various orders of com- 
pound perceptions ; so all these several orders are regu- 
larly and successively formed,by annexing in every step, 
the specific difference to the nearest genus* When by this 
.method of procedure, we are come to the lowest order 
of all ; by joining the species and numeric difference^ we 
frame the ideas of individuals. And here the series ne- 
cessarily terminates, because it is impossible any farther 
to bound or limit our conceptioniH This view of thi 
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composition of our ideas, representing their constituent 
parts in every step of the progression, naturally points 
bift the true and genuine form of a definition. For as 
definitions are no ifiore ^an descriptions of the ideas for 
-#hich the terms defined stand; and asffteas are then 
described, when we enumerate distinctly and in drder^ 
the parts ^ of which they consist ; it is plain, that by 
making our definitions follow one another, accerding 
to the natural train of our conceptions, they will be suh^ ' 
ject to the same rules, and keep pace with the ideas • 
they describe. 

Sec. '!^f.. The form of a Dejlnttipn in all the various 

^ orders of Conception, 
As therefore the first order of our compound notions, 
fir the ideas that constitute, the highest genera, in the 
different scales of perception, are formed, by uniting 
together a certain number of simple notices ; so the 
terras expressing these gexicr^^ arc defined by enumera" 
ting the simple notices so ^ornbTned^ And as the species 
comprehended under any genus, or the coinplex ideas 
of the second order, arise from superadding the specific 
difference to the said general idea; so the definition of 
the. names of the species is absolved, in a detail of the 
ideas of the specific differerue-^ connected vfith the term of 
the genus. For xYic genus having been before defined, the 
term by which it is expressed stands for a known idea, 
and may therefore be introduced into all subsecjucnt de- 
finitions, in the same manner as the names of simple 
perceptions. It will now, I tiiink, be sufficiently obvious, 
. that the definitions of all the succeedingorders of com- 
pound notions, will every where consist of the term of " 
the nearest genus joined with an enumeration of the ideas 
that constitute the specific difference ; and that the defini* 
ition of individuals unites the name of the lowest species^ 
wit}\ the terms bj which we express t/ie ideas of the nu^ 
tneric difference* 

Sec. Xl.o.T^e logical method of de^ni/^ perfect in its 

kind; 
Here <hen we have the. true and proper form of \ 
^cfioition, in all the varioiis orders of cc^ncepttaAf 
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This is that method of defining^ which is commoolv 
ealled logical^ and which, we see, is perfect in its Idndy 
inasmuch as it presents a full and adequate descriptioa 
of the idea, for which the term defined stands* There 
ore still two IMngs worthy of observation, before we 
take leave of this subject* First, that the very frame 
and contexture of these definitions, points out the order 
in which they ought t<5 follow one another. For as 
the name of the genus is admitted into a description, 
only in consequence of its having been before defined ; 
it is evident, that we must pass gradually through al| 
the different orders of conception* Accordingly, logi*- 
cians lay it down as a" rule, that we are to begin always 
with the highest genus, and carry on the series-of de- 
finitions regularly, through all the intermediate genera 
and species, quite down to the individuals. By thi$ 
means our descriptions keep pace with our ideas, and 
pass through the same successive gradations ; insomuch^ 
that the perusal of them must excite those ideas i|i the 
understanding of another, in the very order and manr 
ner in which they are put together by the mind in it* 
uniform advances from simple to the most complicated 
' notions. Now this is the true and proper end of dei* 
fining, and indeed the highest perfection of that art* 

Sec* XII* And applicable to all words whatsoever cam 

pable of a definition^ 

There is yet another thing to be observed on tHa 
head, namely, that the form here prescribed, is applip 
cable to all words whatsoever, capable of a defini.* 
tion. For as every term we use, must denote some ideai 
either general or particular ; and as all our complex 
potions relating to both these classes of perception frokn 
the highest genus quite down to the individuals, come 
within the rules of description here given ; it is evi- 
dent, that this particular manner of unfolding an idea, 
may be extended to all the possible complex concdpi- 
^ tions we can connect with our words. By the rules 
therefore of this method, definitions may be applied to 
^11 terms standing for complex idcfas ; and >is these, by 
^t we have shown at large in the two forPgotpg 
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•liapten, are the only definable articles of speech ; it 
necessarily follows, that the directions here given are 
universaJ, extend to all particular instancesi and are 
alike applicai^le in all languages. And thus at lengthy 
we have not only deduced that peculiar form of a dei« 
aition which obtains among logicians, but shown it 
also to be perfect in its kind, and to take in the whole. 
CADipass o/laQguage. 
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BOOK II. 


OF JUDGMENT, OR INTUITION. 

« 

Cl>ap»I. 

OF THE GROUNDS OF HIJMAN 
JUDGMENT, 

Sec. l»»99tIntuition respects the relations between tur 
Ideas when they are immediately perceivable* 

WHEN the mind is furnished with ideas, its next 
step in the way to knowledge is^ the Compa- 
ring these ideas together, in order to judge of tlieir 
agreement or disagreement* In this joint view of Our 
ideas, if the relation is such, as to be immediately dis-* 
coverable bytbcbare inspection of the -miiKl; the judg- 
ments thence obtained are called intuitive^ from a word 
that denotes to look at : for in tl»is case, a fnere attteit* 
^on to the ideas compared, sufiices toilet us see, how 
far they are connected or disjoined. Thus, that tke 
vfhdie is greater than any of its paris^ is an intuitive 
judgment, nothing more being required, to convince 
us of its truth, than an attention to the ideas of ti;hole 
Aud part. And this, too, is the re^son^ wby we call 
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1i|e act of the mind forming theie jndgmentft nituhum i 
^it is indeed lio more than an immcdiata perception- 
9f %ht agreement or disagreement of any twjo tdeas* 

Sec* 'll.»*.Experi€nce and Testimony the Gr<mnd of 

judging as to Facts, 
But here it is to be observed, that onr knowledge of 
tins* kind, respects only our ideas, and the relations 
between them, and therefore can serve only as a foun* 
dation to such reasonings, as are employed in investi- 
gating these refatiorfs. "I^w it so happens, 'fBal^niany 
of our judgments are conversant about facts, and the 
real existence of things which cannot be traced by the 
J)s^ contemplation of our ideas. It does not follow, 
because I have the idea of a circle in my mind, that 
therefore a figure answering to .that idea, h^s a ;eal 
e^eistence in nature. I canfomi to myself tlic notion 
of a centaur, or golden mountain, but never imagine 
on that account, - that* ckher of them* exists. What 
then are the grounds of our. judgments, in relation to 
facts ? I answer, these two r ixperience and testimony* 
By experience we are informed of the existence of the 
several objecta which surround us, ahd operate upon 
our senses. Testimonyie of a wider extent, and reaches 
not only to objects beyond the present sphere of our 
^servation, but also to facts and transactions, .^whicbi 
being now past, and having no longer any existence, 
could not, without this conveyance, have fallen under 
Ourcognizance. 

Sec* III.... 27rree Foundations of human Judgement^ 
vim* 1 9 JntuitioUf the Ground of scient^cul knovh 

..- Hefc then ire have three foundations of humai^ 
bldgmenty from which the whole system of ourknow* 
ledgcmay with ease, and .advantage be deduced* Firsts 
mti^iti^ni ivhicb< respects our ideas themselvesj and 
tkeic rdation^i and' is the foundation of that species of 
reasoning,., w^ick w^ Qall demonstration. For whate* 
Ter is deduc/fd..fcom f^ur.intuiiive perceptions, by a 
clear and connected series of; proofs,* is said to be de« 
Sionstrated^ and produces absolute certainty in the 
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filing. Hence tlie knowledge obtained in this manner, 
18 what wc properly term science ; because, in ever^ 
step of the procedure, it carries its own evidence along 
with it, and leaves no room for donbt or hesitation* 
And what is highly worthy of notice ; as the truths 
of this class express the relations between our ideas, 
and the same relations must ever and invariably sub- 
sist between the same ideas, our deductions, in the way 
of science, constitute what we call eternal, necessary, 
. and immutable truths. If it be true, that the whole 
IS equal to all its parts, it must be so unchangeably ; 
because the relations of equality being attached to the 
ideas themselves, must ever intervene where the same 
ideas are compared. Of this nature are all the truths 
of natural religion, morality, and mathematics; and in 
general whatever may be gathered from the bare vicn 
and consideration of our ideas. 

Sec. I V....2. Experience the Ground of our Knowledge 
of the Foyers' end Qualities of Bodies^ 

The second ground of human judgment is experience i 
from which we in^fer the existence of those objects that 
surround us, and fall under the immediate notice of our 
senses. When we see the sun, or cast our eyes towards 
a building, we not only have ideas of these objects 
within ourselves, but ascribe to them a real existence 
out of the mind. It is also by the information of the 
senses, that we judge of the qualities of bodies ; as 
when we say that snow is white, fire hot, or, steel 
hard. For as we are wholly unacquainted with the in- 
ternal strticture and constitution of the bodies that 
produce these sensations in as, nay, and are unable to 
trace any connexion between that structure and the 
sensations themselvei, it is evident that we build our 
judgments altogether upon observation, ascribing to 
bodies such qualities as are answerable to the percep- 
tions they excite in us. Bat this is not the only ad- 
vantage derived from experience,, for to that, too, are 
WC indebted for all our icnowltdge regarding the co- 
existence of sensible qualities in objects, and the ope- 
rations of bodies one upon another* Ivory, for Jii» 
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Btance, is hard and elastic ; this we know by expen- 
cnce, aod indeed by that alone. For being altogether 
strangers to the true nature both of elasticity and hard- 
siessy we cannot, by the bare contemjJation .of our 
ideas, determine how far the one necessarily implies 
the other, or whether there may not be a repugnance 
between them. But when we observe them to exist 
-both in the same object, we are then assured from 
experience that they are not incompatible ; and whea 
ve also find, that a ^tone is hard and not clastic and 
that air, though elastic, is not hard — ^we also conclude, 
upon the same foundation, that the ideas are not ne- 
cessarily conjoined, but may exist separately in differ- 
ent objects. In like manner, with regard tp the opera- 
lions of bodies, one upon another, it is evident, that 
our knowledge this way is all derived from observa- 
tion. jiqua regiq dissolves gold, as has been found bf 
frequent trial ; nor is there any other way of arriving 
at the discovery. Naturalists may tell us, if they please, 
that the parts of aqua regia arc~of a texture apt to in- 
sinuate between the corpuscles of gold, and thereby 
loosen and shake them asunder* If this is a true ac- 
count of the matter, I believe it will, notwithstanding! 
be allowed, that our conjecture, in regard to the con- 
formation of these bodies, is deduced from the expert* 
xnent, and not the experiment from the conjecture. It 
was not from any previous knowledge of the intimate 
structure of aqua regia and goldy and the-aptness of 
their parts to act or be acted upon, that we came by 
the conclusion above mentioned. -The internal consti- 
tution of bodies is in a ^nanner wholly unknown to us: 
and could we even surmount this difficulty, yet as the 
separation of the parts of gold implies something like 
an active force in the menstruum^ and we are unable 
to* conceive how it comes to be possessed of this acti- 
•vity ; the effect must be owned to be altogether beyond 
our comprehension. But when repeated trials had once 
confirmed it, insomuch that it was admitted as an esta- 
blished truth in natural knowledge, it was then easy 
for men to spin out theories of their own invention> 
and contrive such a structure of parts both for goid 
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And aqua regitty as would best serve to explain the 
pljenomenon, upon the principles of that system of 
philosophy they had adopted. I might easily show 
from innumerable other instances, how much our 
knowledge of the mutual action of bodies depends upon 
observation. The bite of a viper will kill. Plants are 
some salutary, others noxious; Fire dissolves one body^ 
ind hardens another. These are truths generally 
knoyn ; nor is it less evident that we owe their disco- 
very wholly to experience. v , 

Sec. V....JrAy many useful Inventions owe their Birth 

to Chance • 
And hence it is easy to account for what to some 
writers has appeared a very great paradox ; that many 
of the most important inventions in human life have 
taken their rise from chancef, and instead of comin{^ 
out of the schools of philosophers, are for the most 
part ascribed to men of no figure in the commonwealth 
of learning. Sowing, planting, the use of compast, 
and such like, are not deductions of human reasottf 
but discoveries which owe their birth to observation 
and trial. No wonder, therefore, if these inventions 
derived their beginning from feuch, as, being eng^aged 
in the active and busy scenes of life, were more in the 
way of those experiments which lead to discove'rics o€ 
this nature* And here, as the paVticuiar callings and 
professions of men, and oft-^ime^ chance, has a great 
ascendant, it need not seem strange, if some of thl& 
most useful arts ia society appear to have had an ci^U 
ginal purely casual. 

Sec. Vh»,*N'atural Knowledge ^ from the Grounds' oft 
which it restSj aptly termed experimental Philosophy* 
From what has been said, itis evident, that as intu- 
ition is the foundation of ^hat we call- scientiJUnl 
knowledge, so is experience oi natural* For this last 
being wholly taken up whh the objects of senie^'or 
those bodies that constitute the natural world-^^aiidl 
their properties^ as far as w^ can discover them^ bditg 
to be traced only by along and painful series of ob#er- 
T^tiona ; .it is apparent, that in order to inaproyi thw^ 

L2 
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branch of knowledge, we must betake oorselves to the 
method of trial and experiment. Accordingly, we find, 
that while this was neglected, little advance was made 
in the philosophy of nature ; whereas a contrary pro- 
ceeding has enriched the present age with many valu- 
able discoveries ; in;5omuch that natural knowledge, in 
allusion to the foundation on which it stands, has been 
very aptly called experimental philosophy. 

Sec. Vl\, ••.Though much of our Knowledge of Body 
depends on Testimony^ yet Experience is the ulti* 
mate Foundation of it. 

But. though experience is what we may term the'im- 
xiediate foundation of natural knowledge, yet with re- 
- spect to particular persons, its influence is very nar- 
row and confined. The bodies that surround us are 
^ numerous ; many of them lie at a great distance ; and 
some quite beyond our r^ach* Life too is short, and 
so crowded with cares, that but little Ume is left for 
any single man to employ himself in unfolding the 
mysteries of nature. Hence it is necessary to admit 
many things upon the testimony of others, which, by 
this means, becomes the foundation of a great part of 
our knowledge of body. No man doubts of the power 
«f a^ua regia to dissolve gold, though perhaps he ne- 
ver himself made the experiment. In these, thecefore, 
and such like cases, we judge of the facts^ and opera- 
tions of nature, upon the mere ground of testimony. 
However, as we can always have recourse tcr experi- 
ence, where any doubt or scruple arises, this is justly 
considered as , the true foundation of natural pliiloso- 
phy being indeed the ultimate support upon which our 
assent rests, and whereto we appeal, when the highest 
degree of evidence is required. 

Sec. VIII. 3. Testimony the Ground of Hi^oricai 

Knowledge* 
But there are many facts that will not allow of tn 
appeal to the senses, and in this case testimony is the . 
truejind only foundation of our judgments. All hu- 
man actions, of whatever kind, when considered as 
.^......^rcady jpast) are of the nature here described ; bvcaiut 
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having now no longer any existence, both the facts 
themselveS) and the circumstances attending them, 
can be known only from the relations of such as had 
sufficient opportunities of arriving at the truth. Testis 
mony^ therefore, is justly accounted a third ground of 
human judgment : and as from the other two we have 
deduced scientifical and natural knowledge, so may we 
from this derive historical ; by which I would be un- 
derstood to mean, ngt merely a knowledge of thrcivil 
transactions of states and kingdoms, but of all facts 
whatsoever, where testimony is the ultimate founda- 
tion of our belief. 

Sec. lX.tt,.Th€ second Operation of the Mindy common" 
ly extended beyond Intuit ion. 
Befbre I conclude this chapter, it will be necessary 
to observe, that though the second operation of the 
mind, pro|)erly speaking, extends not beyond intuitive 
perceptions, yet logicians have not confined themselves 
'' to so strict a view of it ; but calling it by the name 
judgment J thereby denote all acts of the mind, where 
only two ideas are compared, without the immediate 
interposition of a third. For when the mind joins or 
separates two ideas, though perhaps this is done in 
coBsequence of 'Si train of previous reasoning, yet if the 
understanding proceeds upon established notions, with- 
out attending to that train of reasoning, its determi- 
nations are still considered as acts of judgment. Thus, 
That God created the universe, that men are accounta- 
ble for their act ionsy are frequently mentioned by logici- 
ans, as instances of the mind judging. And yet it is 
apparent, that these judgments aVe by no means of the 
kind we call intuitive ; nay, that it requires much ex- 
ercise of the reasoning faculty, before a man can trace 
their connexion with the perceptions of that name. I 
could in the same manner easily show, that eveji^our 
judgments of experience and testimony, when pursued 
to their source, derive all their power of persuasion, 
from being linked with intuitive truths. But I shall 
wave this enquiry for the present, as being of a nature 
too subtile for a work of this kind^ The remark itself, 
kowcveri was needful, as well to illustrate the proper 
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distinction between xht powers of the understanding^ 
as to explain the reason, why in this part of logic, we 
extend the second operation of the miiid beyond those 
.limits, that in strictness of speech belong to it* Let us 
now proceed to consider a little more particularly the 
liatOre and variety of these our judgments. 
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OF AFFIRMATIVE AND NEGATIVE . 
PROPOSITIONS. 

Sec. I.....TA« suiject and predicate efa Proposition 

explaittcd, 

I 

WHILE the comparing of our ideas is considered 
merely as an act of the mind, assembling them 
together, and joining or disjoining them according to 
the result of its perceptions, we call it judgment; but 
when our judgments are put into Words, they then bear 
the name of propositions* A proposition, therefore, is a 
sentence expressing some judgment of the mind, where- 
by two or more ideas are affirmed to agree or disagree. 
Now, as our judgments include at least two ideas, one 
of which is affirmed or denied of the other, so must a 
proposition have terms answering to these ideas. The 
idea^ of vhich we affirm or deny, and of course the 
term expressing that.idea, is called the subject of the 
proposition. The idea affirmed or denied, as also the 
term answering it, is called the predicate.^ Thus in the 
proposition, God is omnipotent : GoJ) is the subject, it 
being of him that we affirm omnipotence ; and omni* 
potence is the predicate, because we affirm the idea, ex- 
pressed by that word. to belong to God. 

Sec. II The Copula^ Is^c. 

Bdt as in propositions, ideas are cither joined of 

joined ; it is not enough to have terns cxpnsB'mg 

^ tfkasj aaiess we have also some words- to deioete 
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their «|ppeemeiit or disagreement. That word in a propo- 
sition, which connects two ideas together, is called xixe 
copula i and if a negative particle be annexed, we 
thereby imderst and, that the ideas are disjoined. The 
' substantive verb is commonly made use of for the co- 
pula, as in the above-mentioned proposition,' G(7£? is 
omnipotent ; where it represents the copula, and signi- 
fies the agreement of the ideas God and omnipotence^ 
But if we mean to separate two ideas, then, besides the 
substantive verb, wtf must also use some particle of ne- 
gation, to express this repugnance. The proposition, 
man is not perfect^ may serve as an example of this 
kind, where the notion of perfection^ being removed 
from the idea of man^ the negative particle, not^ is in- 
serted after the copula, to signify the disagreement be- 
tween the subject and predicate. 

Sec Ilh\».Propositions sometimes expressed fy a single 

word. 
Every proposition necessarily consists of these three 
parts ; but then it is hot alike needful, that they be all 
severally expressed in words ; because the copula is of- 
ten included in the term of the predicate ; as when we 
say, he sits ; which imports the same as he is sitting* 
In the Latin language, a single word has often the force 
of a whole sentence. Thus ambulat is the same, as ille 
est ambulans; amoy as ego sum amans ; and so in innu- 
merable other instances ; by which it appears, that we 
are not so much to regard the number of words in a 
sentence, as the ideas they represent, and the manner 
ia which they are put together. For whenever two 
ideas are joined or disjoined in an expression, though 
of but a single word, it is evident, that we have a sub- 
ject, predicate, and copula, and of consequence a com« 
plete proposition. 

Sec. IV .„• Affirmative and Negative Propositions, 
When the mind joins two ideas, we call it an affirma^ 
tive judgment ; when it separates them, a negative ; 
and as any two ideas compared together, rausfnecessa- 
rily either agree or not agree, it is evident, that all our 
judgments fall under these two divisions. HenQi^ 
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likewise, the proposition expressing these jadgsient^ 
are all either affiramtive or negative. An affirmative 
proposition connects the predicate tvith the subject, as, 
a stone is heavy i a negative proposition separates them, 
as God is not the author of evil* AJirmation^ there* 
fore, is the same as joining two ideas together ; and 
this is done by means of the copula* Negation^ on the 
contrary, marks a repugnance between tixe ideas com* 
pared ; in which case a negative particle must be called 
in, to show that the connc3doii|intluded in the copula 
^oes not take place. 

Sec. Y..,mWhen the negative particle serves to disjoin 

ideas. 

And hence we see the reason of the rule commpnty 
laid down by logicians, that in all negative proposi* 
tions, the negation ought to affect the copula. For as 
the copula, when placed by itself, between the subject 
and the predicate, manifestly binds them together ; it 
is evident, that in order to render a proposition ncga* 
tive, the particle of negation must entdr it in such man- 
ner, as to destroy this union. In a word, then only are 
two ideas disjoined.in a proposition, when the negative 
particle may be so referred to the copula, as to break th6 
affirmation included in it, and undo that connexion it - 
would otherwise establish. When we say, for instance, 
no man is perfect ; take away the negation, and the co- 
pula "of itself plainly unites the ideas in the proposition. 
But as this is the very reverse of what is intended, a 
negative mark is added, to show that this union does 
not here take place. The negation, therefore, by de- 
stroying the effect of the copula, changes the very na- 
ture of the proposition, insomuch that instead of bind- 
ing two ideas together, it denotes their separation. On 
the contrary, in this sentence, the man who departs not 
from an upright behaviour^ is beloved of God; thepre- 
•dicate, beloved ofGod^ is evidently affiimed of the sub- 
ject ari upright man ; so that notwithstanding the nega- 
tive particle, the proposition is still affirmative. The 
reason is plain ; the nagation here affects not the copu- 
la^ but making properly a part of the subject, serveSf 
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with ctl^r feriDs in the setrtecdo, to form one complex 
i«bfcK) of which the predicate, bel&oed of Gody is direct!/ 
affirmed. - This, perhaps, to some may appear a mejre 
log-kai refinement, camriTed to justify the scholastic- 
nile for. distinguishing between a£rmatiye and neg^-^ 
tire propositions* But if it bo considered, that this di»»^ 
tinctton is of great Importance in reasoning, and can-r 
»ot in many cases be made with certainty, but bymeana 
of this criterion here given, the reader will see suiHci- 
dnt reason for my'taking so much pains to illustrate \t». 

Sec VL..»J55«' a Copula comes to he a part of a tic* 

gative proposition* 

Perhaps it may still appear a mystery, how a copu* 
la can be said to be a part of a negative proposition^ 
whose proper business it is to disjoin ideas* This aif-^ 
ficulty, however, will vanish, if we call to mind, that 
every judgment implies a direct affirmation, and that 
this a£^rmatioii alone makes the true copula in a propo- 
sition. But as our affirmations are of two kinds, vijs. ei« 
thcp of agree men tor of disagreement, between theideaa 
Compared ;'benc& there is also a twofold expression of 
our jodgmcntSr In the case of agreement, the copula 
ilone suffices; because it is. the proper mark whereby 
we denote an identity or conjunction of ideas. But 
whcie perceptions disagree, there we must call in a ne* 
gatiye particle : and this gives us to understand that 
the affi^rmation implied in the- copula, is* not of any cqn* 
nexion between the subject and predicate, but of their 
mutual opposition and repugnance. 

Cftap* iiL 

OF UNIVERSAL AND PARTICULAR 
PROPOSITIONS. ' 

Sec. 1^^, Division cf J^raposifions , into. Universal an4 

- Particular* . 
The next considerable division pf propositions, 14 
X. kat^ uj^ivcrsai ^ni p^ir^icular* Ov^r id.eaf> accord? 
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ing to what has been already observed in the first pirt^ 
are all singular, as they enter the mind, and repre* 
sent individual objects. Bot as by abstraction we can 
render them universal, so as to comprehend a whole 
class of things, and sometimes several classes at once ; 
hence the terms expressing these ideas must be in 
like manner universal. If, therefore, we suppose aaf 
general term to become the subject of a |>|*opositionf 
it is evident, that whatever is affirmed of the abstract 
idea belonging to that term may be affirmed of all 
the individuals to which that idea extends. Thus when 
we say, men are mortal ; we confiider mortalityj not as 
confined to one or any number of particular men, 
but as wha't may be affirmed without restriction of 
the whole species* By this means, the proposition be-, 
comes as general as the idea which makes the subject 
of it, and indeed derives its universality entirely from 
that idea, being more or less so, according as this m'ay 
be extended to more or fewer individuals. But it is 
further to be observed of these general terms, that they 
sometimes enter a proposition in their full latitude, 
as in the example given above ; and sometimes appear 
with a mark of limitation. In this last case, we are 
given to understand, that the predicate agrees not to 
the whole universal idea, but only to a part of it ; 
as in the proposition, some men are wise : for here 
wisdom is not affirmed of every particular man^ but 
restrained to a few of the human species* 

Scc,lhf*Profiositions universal ivherethe subject (s so% 
without a mark of restriction* 

Now from this diffi^rcnt appearance of the general 
idea, that constitutes the subject of any judgment, ari* 
ses the division of propositions into universal zndpar* 
ticuiar. An fin/v^r^a/ proposition is that, wherein the 
subject is some general term, taken in Its full latitudcy 
insoipuch that the predicate agrees to all the individuals 
comprehended under it, if it denotes a proper species ; 
and to all the several species and their individuals, if 
it marks an idea of a higher ttrder^ The words, nUf 
voerj^ nOf nQue^ k,c* arc the proper signs of this uQivcr- 
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Mlity ; and as they seldpm fall to accompany g^eral 
truth^) so they are the most obvious criterion whereby* 
to distingi^ish them, jill animals have a power of be* 
filming viotiotim This is an ^iniversal preposition ; as. 
we know from the word all^ prefixed to the subject 
animaly which denote^ tha): it must be taken in its 
full extent.. Hence the power of beginning motiom 
may be affirmed of all the several species of aaimals ; 
as of birdsj quadrupeds, insects, fishes, ^c. and of alt 
^he individuals of which these difieront classes consist| 
as of this hawk, that horse, and so for others* 

Sec. H\***.Propositions particular where some uni^er* 
sal Subjects appear with a Mark o/Limkatiotu 

A particular proposition has in like manner some gel 
Xieral term for its subj<ect, but with a maxk of limita- 
tion added, to denote^ that the predicate agrees only to 
"jiome of the individuals comprehended under a species^ 
or to one or more of the species belongi;ig to any ge- 
nus, and not to the whole universal idea* Thus, some 
Atones are heavier than iron ; some men have/cm uncom* 
mon share of prudence^ In the last of these proposi* 
tions, the subject, sov^e men^ implies only a certain 
dumber of individuals, comprehended undej: a single 
species. In. the former, where the subject is a genus, 
that extends to a great variety of distinct classes, 
some stones may not^only iniply any number oi particu-^ 
Jar stones, but also several whole- species of stones ; 
inasmuch as there may be not a tew, with tlie property 
there described* Hence we see, that a proposition does 
not cease to be particular, by the predicate's agreeing 
to a whole species, unless that species, singly and dis- 
tinctly considered, makes also the subject of which we 
afirm or deny. ^ For if it belongs to some genus, that 
has other species under it, to which the predicate does 
not agree ; it is plain, that where this genus is that of 
which ve aiS^^m or deny, the predicate agreeing only 
to a part of it, and not to the whole general idea^ cpn* 
/ititutes the propositbn particular* 
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Sec* IV.:.«.if sure and fn/bltibie Crhtrion^ wheretfy i§ 
distinguish between univertd and particular Frop^si* 
tiaus^ 

Here tbeo,' ire It^veii stnre and rafaRiblc mtrk^ 
# Iici e^ y to £stiogmh between tinivcrsal and par^cu« 
larpropoutions. Where the predicate agrees to all the 
IddiTidnads comprebended under the notion of the sub* 
|ect, there 'the proposition is nniversal ; where It be« 
longa only to some of theisi or to some of the speckt 
uH the ^nersl idea, there the 'proposition is particular^ 
This criterion is of easy appltea^on^ and ciuth^fei' 
ttoi to depend open the common signs of a//, evcrj^ 
Memcp nofiT} Ice** because t^ese being different in dif^ 
ferent languages, and often varying in their significa' 
tion^ are very apt in many cases to mislead the jodg* 
feieiit* Thns if we say, ali the soldiers when drawk 
i^f formed a square ofalkmiirtdmen aside •: at is cvi* 
dent that the predicate cannot be a^rmed of the sever* 
ft^ inditidDals, but of the whole collective idea of the 
kubjcct ; wheiicey by the rule given above, the propose* 
tion is not umrersah It is true, logicians lay down 
>nany observations, to enalxle ustodistinguish ariglft 
ton this head : but if the criterion here given be duly 
attended to, it will be' of more real service to us thjth 
USi hundred rules^ Por it is infallible, and may be ap*' 
plied with ease ; whereas the directions, which we meet 
•with in treatises of logic, being drawn for the most part 
from the analogy of hingu'age, and common forms of 
speech, are not only burdensome tp the memory, hot of** 
ten very doubtful and uncertain in- their application. 

Sec* v. ••••Singular Propositions contained under tf^€ 

head of particulars* 

There is still one species of propositions that remalni 
te be described ; and which the more deserves our n^* 
tice, as it is not yet agreed among logicians, to which 
of the two classes roeatioBed above, they ought to he 
referred* I mean Am^lti/ar propositions ^ or those where 
the subject is an individual. Of this i^at^rcare the fal- 
lowing : sir Isaac Newton Mvas the inventor of fluxions i 
'*t> hak contains manf useful truths* What occasion 
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some dlffieultyy && totbe proper rank af these proposi- 
tions, is, that the subject being taken according fotbe 
lyhole of its extension, they sometimes have the same 
effect in reasoning, as universal s. But if it be con-« 
sidcred, that they are, intrtUh,.the mast liniited kind 
of particular propositions, Bj^d th^X no proposition can^ 
with any propriety, be called universal, but where the 
subject is some universal idea ; we shall not be long in 
determining to which class they pught to be referred. 
When "we say, ?ome booh contain useful truths^ the 
proposition is particular ; because the general term ap* 
pears with a mark of restriction. . If, therefore,' we say, 
this book contains useful truths ; it is evident, that thfe 
proposition must be still morepaiticular, as the limita-- 
tion, implied in the word, thisy is of a more confined 
nature, than in the former case. I know, there are in* 
stances, where singular propositions have the same'e£i 
feet in reasoning, as universals ; yet is not this, by rea*' 
son of any proper universality, belonging to them ; buik 
because the conClusioni in such cases oeing always sin- 
gular, may be proved by a middle term which is also 
singular ; as I could easily demonstrate, were this a pro- 
per place for entering into a discussion of that Qature* 

Sec. Vl....TAtf Fourfold Division of Propositions* 

We see, therefore, that all propositions are either 
affirmative or negative ; nor is it less evident, that i|i 
both cases, they be universal or par^ular. Hence 
arises that celebrated fourfold division of them, int^ 
universal affirmativey and universal negative ; particu^ 
lar cLffirmativcy and particular negative i which com- 
prehends, indeed all their varieties. The use of this 
method of distinguishing them will appear more fully 
afterwards, when wa come to treat of reasoning and 
iyllogts m» 
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Cftap. IV. 

OF ABSOLUTE AND CONDmONAL 
PROPOSITIONS. 

^cc« l,*:BUtinction of Qualities into Essential and 

Accidentals 

THE objects, about vbich we are cbiefiy convcrs- 
ant in thn world) are all of a nature liable to 
change. Wbat may be affirmed of them at one time 
cannot often at another ; and tt makes no small part 
of our knowledge to distinguish rightly these varia- 
tions, and trace the reasons upon which they depend* 
Tor it is observable, that amidst all the vicissitudes of 
nature, some things^ remain constant' and invariable; 
nor are e v^n the changes to which we see others liable, 
effected, but in consequence of uniform and steady 
laws, which, when known, are sufficient to direct us ia 
ouf judgments about them. Hence philosophers, in 
distinguishing the objects of our perception into vari- 
ous classes, have been very careful to note, that some 
properties belong essentially to the general idea, so at 
mot to be separable from it but by destroying its -very 
nature ; while others are oiily accidental, and may be 
affirmed or denied of it, in different circumstances. 
Thus, solidity, a yellow rolour, and great weight, are 
considered as essential qualities of gold ; but whether 
it shall exist as an uniform, conjoined mass, Is not 
alike necessary. We see that by a prqper menstruumi 
it may be reduced to a fine powder ; and that intense 
^eat will bring it into a state of fusion. ' 

Sec. II.....^tf»rtf a considerable Diversity in our Matt* 

nev of judging* 
Now, from this diversity in the several qualities pf 
things, arises a considerable difference as to the man- 
ner of our judging about them. For in this first plstcc> 
all such properties, as arc inseparable from objects, 
"hen considered as belonging to any genus or species^ 
; affirmed absolutely and without reserve of thatge^ 
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fertl idea. Thus we say ; gold is vtry Vfelghty,; a 
stone h hard; animals have a p<mer of self-motion* 
But in the case pf mutable or accidental qualitieSf as 
they depend upon some other consideration^ distinct 
from the general idea ; that also must be taktn into the 
Account) in order to form an accurate judgment. Should 
we affirm^ for instance, of some stones, that they are 
very susceptible of a rolling motion \ the proposition, 
while it remains in this general form, cannot with any 
advantage be introduced into our reasonings. An apt- 
ness to receive that mode of motion flows from the fi- 
gure of the stone ; which, as it may vary infinitely, our 
judgment then only becomes applicable aud determin- 
ate, when the particular figure, of which volubility is a 
consequence, is also taken into the account. Let us 
then bring in this other consideration, and the proposi- 
tion will run as follows : stones of a spherical form are 
easily put into a rolling motion. Here we see the con- 
dition upofi which the. ptedicate is'afiirmed, and-thdre- 
for^ know in what particular casffs the proposition malf 
he applied* 

Sec» lII.*.*Which gives rise to the division of Proposi^ 
tions into Absolute and Conditional. 

This consideration of propopitions, respecting the 
Manner in which the predicate is affirmed of the subject, 
givet rise to the division of them into ahsoiute and ceo- 
ditional, Ahsolute . propositions are those, wherein iti^ 
affirm some property ioAeparabie from the idea of the 
-Sttbjectj and which, therefore, belongs to it in all pcsst- 
jble cdset ; as, God is in/nitrly 'wise : virtue tends to the 
^timate happiness of man. But where the predicate \% 
Aot necessarily connected with the idea of the subject, 
unless upon some consideration distinct from that idea, 
there the proposition is called conditionai. The reason 
^f the name is. taken from the supposition annexed, 
which s« of the nature cf a condition, and may be ex» 
pressed as such* Thus ^ if a stvne is exposed to the rt^s 
^f the stisa^ it latill eohiract some degree of heist. ^/^ 
river runs in a verj deQiining shausiei^ its rapidity' 
W0nstattly inert cse* 
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jScc* IV^^B.The great importance of this division^ issH 
renders Propositions determinate $ 

There is not any thin^ of greater importance in phi- 
losophy, than a due attention to this division of pro« 
positions* If we are careful never to affirm things abso- 
lutely, but where the ideas are inseparably conjoined ; 
and if, in our other judgments, we distinctly mark the 
condUtions, which determine the predicate to belong to 
the subject : we shall be the less liable to mistake, in 
.applying general truths to the particular concerns of 
liuman life. It is owing to the exact observance of 
tliis rule, that mathematicians have been so happy in 
their discoveries ; and that what they demonstrate of 
magnitude in general, may- be applied with ease ia all 
•bvious occurrences. 

Sec* V.^M.Attd reduces them from particulars to ge* 

nerals. 
The truth of it is, particular propositions are then 
known ito be true, when we can trace their connexion 
with universals : and it is, accordingly, the great busi- 
ness of science, to find out general truths, that may be 
applied with safety in all obvious instances. Now the 
great advantage arising from determining with care 
the conditions upon which one idea may be affirmed or 
denied of another, is this ; that thereby particular pro- 
positions really become universal, may be introduced 
with certainty into our reasonings, and serve as stand- 
ards to conduct and regulate our judgments* To illus- 
trate this by a familiar instance : if we say, some nvO' 
^er acts very forcibly ; the proposition is particular s 
and as the conditions, on which this forcible actioA 
depends, are not tnentiotied, it is as yet uncertain in 
what cases it' may be applied* Let us then supply these 
condition), and the proposition will run thus ; water 
conveyed in sufficient quantity along a steep descent^ ' 
-mcts very forcibly* Here we have an universal judg- 
ment, inasmuch as the predicate, forcible action^ may 
be ascribed to all water under the circumstances men- 
tioned* ^ Nor is it less evident, that the proposition ia 
~ U nev form ii of easy appUcauoa ; and i$ ffict w; 
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find) that in«n do apply it in instances where the for* 
clble action of water is required ; as in corn-mills^ and 
many other works of art. Thus we see, in what man* 
ner we are to proceed, in .order to arrive at uhiyersal 
truths, which is the great end and aim of science; 
And indeed, would men take the same care, duly to 
express the condii[ions on which they affirm and deBy^ 
as mathematicians do, in those theorems which they 
term hypothetical, I doubt not, but we might be ablt 
to deduce many truths, in other parts of philosophy, 
with no less clearness, force^ and perspicuity, than haa 
hitherto been thought peculiar to t h« science of (|uanUty> 
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Cftap, V. 

OF SIMPLE AND COMPOUND 
PROPOSITIONS. 

Sec; J^^ ••Division of Propositions into Simple und 

Compound* 

HITHERTO we have treated of propositions, 
where only two ideas are compared together. 
These are, in the general, called simple ; because, hav« 
ing but one subject and one predicate, they are the ef« 
feet of a simple judgment that admits of no subdivi* 
lion. But if it so happens, that several ideas oSet 
themselves to our thoughts at once, whereby we are 
led to affirm the same thing of di£ferent objects, or dif« 
ferent things of the same object ; the propositions, cx-^ 
pressing these judgments, are called rom/^ouii^.* because 
they may be resolved into as many others as there are 
subjects or ptedicates in the whole complex determina* 
tion of the mind; Thus, God is infinitely wise an4 /ft* 
finitely powerful: here there are two predicates, »«• 
finite wisdom and infinite power ^ both affirmed of the 
same subject ; and accordingly, the- proposition may 
he resolved into two others, affirming these predicates 
aeyerally. In like majiner, in the proposition, neither 
^ings nor people are exempt frofn deaths the predicate 
is dej^cd of both subjects* and may therefore be sept; 


116 DUNCAI^'S ELEMENTS 

nted from tlieni) in distinct propositions* Ndr it it 
less cTidenC, tliat if % complex judgment consists of 
feveral subjects and predicates^ it may be resolved into 
*as many simple propositions as are the number of dtf* 
lerent ideas compared together. Richt^s and honours 
mre api to tlate the mindy and increase the number of 
^mr desires* In this judgment, there are two subjects 
tnd two predicates : and it is at the same tim^ apparentf 
that it may be resolted into four distinct propositions* 
Itiches are 4^t to elate the mind* Riches are apt to 
increase the numher of our desires* And so of honoursk 
Sec* II««.« The proper Notion of a Compound Propo^" 

tion ascertained* 
Logicians hwe diTtded these compound propositioas 
into a great many different chisses ; but in my opini- 
on; not with a due 'regard to their proper definition* 
Thus conditianalsj casuals^ relatives^ Ufc* are mention- 
ed as so many distinct species of this kind, though in 
fact they are no more than simple propositions* To 
gire an instance of a conditional ; Jf a stone is cT^pos* 
ed to the rays of the sun^ it wiil contract some degree of 
Meat* Here we hare but one subject and one predi- 
cate ; for the complex expression) A stone exposed to 
the rajs of the sun^ constitutes the proper subject of 
this proposition) and is no more than •ae determinate 
idea. The same thing happens in casuals. Rehoboam 
was unht^y^ because hefoUowed evil counsel* I deny 
not) that there is here an appearance of two proposi* 
^oas ansing from the com}]iexity of the expression ( 
fant when we come to consider the matter more near- 
ly) it is evident that we hare but a single subject and 
predicace*...7A« pursuit of evil counsel brought misery 
upon Rehoboam. It is not enough, therefore) to rcn* 
der a proposition compound) that the subject and pre- 
dicate are csmpkx notions^ requiring sometimes a whole 
aenteacfc to express them : for in this case) the coflH 
parisott is stiii conAned to two ideM) and constitittetf 
what we call a simple' judgment. ]3nt where there are 
several subjects or predicates) or both, jit the aiinD»« 
tiM or negation may be alike eactcndcd to them ail| the 
|CopositioB| ex|KessiDg iwh a jndgoscDti is truly, a cot* 
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lection of as many simple ones, as there are different 
ideas compared. Gonfinin|^ ourselves , therefore, to 
this more strict and just notion of compound proposi- 
ens, they are all reducible to two kinds, viz* copula'* 
tivts und disjunctives* 

Sec. Ilh..*Cotnpouttd Propositions either Copulative. 

A copulative proposition is, where the subjects and 
predicates are so linked together, that they may be all 
severally affirmed or denied one of another. Of this na« 
tare are the examples of compound propositions given 
above. Riches and honours ar^ apt to elate the mindp and 
increase the number of our desires. Neither kings nor 
people are exempt from death* In the first of thesci 
the two predicates may be affirmed severally of each 
subject, whence we have four distinct propositions* 
The other furnishes an example of the negative kind, 
where the same predicate being disjoined from both 
subjects, may be also denied of them in separate pro-^ 
positions. 

Scck IV,.. .Or Disjunctive* 

The other species of compound propositions are thos9 
called disjunctives ; in which, comparing several pre- 
dicates with the same subject, we affirm, that one of 
them necessarily belongs to it, but leave the particular 
predicate undetermined. If any one, for examplCf 
says : This world either exists of itself ^ or is the work 
of some all'Vfise and powerful cause ; it is evident, that 
one of the two predicates must belong to the world ; 
but as the proposition determines not which, it is 
therefore of the kind we czM disjunctive. Such, tooj 
are the following: The sun either moves round the 
earth J or is the centre about which the earth revolves* 
Friendship finds men equals or makes them so. It is th# 
nature of all propositions of this class, supposing them 
to be exact in point of form, that upon determining the 
particular predicate, the, rest are of course to be re« 
moved ; or if all the predicates but one are removed ; 
that one necessarily takes place. Thus, in the exam- 
ple above, if we allow the world to be the work of som« 
wise and powerful cause^ wc of course deny it to be 
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sclf-exiatctit ; or if we deny it to be sclf-existeiU^ Hr« 
must neccssfttily admit that it was produced by some wise 
and poweirful cause. Nq|w this particular manner of 
liflkingthef)redicates'together, so- that the establishing 
one displaces all the rest.. ..or the excluding all but one 
nccessariljMSStablishcs that one..,.caniiot otherwise be 
effected than by means of disjunctive particles. And 
hence it is, that prop^itions ef this class take their 
names from these particles, which make so necessary a 
part of them, and indeed, constitute theif very nature, 
considered as a distinct species. But t shall reserve 
■what farther might be said on this head^ till I come to 
treat of reasoning, where the great use and importanct 
rf disjunctive propositions will better appear. 


C6ap- VI. 

OF TH£ DIVISION OF PROPOSITIONS INTO SEtF« 
feVIDENT AND DEMONSTRABLE. 

Sec. I Design of this Chapter m 

AS we are soon to enter upon the thir4«part of lo« 
gic, which treats of reasoning — and as the art of 
reasoning lies in deducing propositions whose truth 
does not immediately appear, from others more known 
•*^it will be proper, before we proceed ^ny farther, to 
examine a little the different degrees of evidence that 
accompany our judgments ; that we may be the better 
able to distinguish in what cases we ought to baTVc re* 
course to reasoning, and. what those propositions are^ 
upon which, as a sure and unerring foundation, we may 
Ycnture to build the truth of others. 

Sec. II Propositions divided into Self-evident and 

Demonstrable^ 

When any proposition is offered to tlie view of the 
Blind, if the terms, in which it is expressed, are under* 
stood ; upon comparing the ideas together, the agree* 
ment or disagreement asserted is either immediately per- 
ceived, or found to lie beyond the prcs<ent reach of the 

' tanding. In the first case, the propotition is ui4 
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to be ^^evfdenty %|k1 admits Qot of aoyj^oof ; became 
9 b^re a^teptign to the idfift^ themselves produces full 
GQi^vicVion a«d c^nainty ; nor 4s it possible to call m 
Uny- thing m<wre evident by way of confirmation* Bui 
yfbcre the oonACxion or repugnance comes not so readi» 
ly under the tttspection of the mind, there we must have 
TeqoUr'se to reaioniog ; an3 if by a dear aeries of {^roofi 
li^e can-make^out the truth proposed^ insomuch that self<* 
evidence altall aeeonipaay etcry step of the proeedttro» 
ve ere then able to demonstrate what we assert ; and 
ebe. proposition 4t9elf ia said to be 4UmmistrabIe» When 
%e «ffiro)9 for iiit tahccv thai it is impassible for. tht same 
$hiwg fa he and n^t iofbe; whoever understands the 
<ef nasmaje use of, perceives at first glance the truth oi 
•what is- assented ; nor can he^ by any efforts, bring hinv 
'self to believe the contrary. The proposition therefore 
a^. sslf-i^tdemtf and such that it is impossible by reason* 
ing to make it plainer ; because there is no truth more 
Dbvious, or better koown^ from which, av a consequence 
It oiay be deduted. But if we say, this world had a be* 
^fining i the assertion is indeed equally truoi but shtnee 
4iot foiHh with the 'same degree o£ evidence^ We find 
^tt^at d'^culty in conceiving how the world could be 
-made out of . ndthing ; and are not brought to a free 
4ind full consent, until by reasoning we arrive at a deaf 
•Yiew of the absurdity in vuived in the contrary supposf* 
rtion* Henqe this, .proposition is 5f the kind we call 
^dtmsnsirobLsj inasmuch as its truth is not immediately 
•perceived by the mifnd, bnt yet may be made appear by 
/means of others more Imown and obvioufi, whence iC 
;&dIows as an unavoidable ConsequeoccL. 

'Sec. lYL,.**Why the second operation of the Mind li 

confined wholly to Intuition* 

From what has been said, it appears that reasoning 
is employed only about demoiistrable propositions, and 
that our intuitive and sclf-cvi'dcnt perceptions are the 
•nitimate fouhdaaibn on ^idiidi it rests* And now we 
'eee clearly the re«9on, why in the distinction pf the 
-^wecs .of the umherstandvag, as. expissned in the in<» 
limbtetm'^a tbe Jtocitise^stilie jccnad o])Cfat^Mi oi.tM 
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mind was confined wholly to intuitive acts. Oar first 
step, in the way to knowledge, is to furnish ourselves 
with ideas. When these are obtained, we next >set our- 
selves to compare them together, in order to judge of 
their agreement or disagreement. If the rela^ons we 
are in quest of, lie immediately open to the view of Che 
mind, the judgments expressing them are self evident } 
and the act of the mind, forming these judgments, is 
what we call intuttion* But 'il^ upon compariag our 
ideas together, we cannot readily and at once trace 
their relation, it then becomes necessary to efiiplof 
search and examination, and call in the assistance of 
self-evident truths, which is what we properly term 
reasonings Every judgment, -therefore, that is not in* 
tuitive, being gained by an exercise of the reasonihg 
faculty, necessarily belongs to the thtrd operation of 
the mind, and ought to be referred to it in a just divl* 
«on of the powers of the understanding* And indeed 
it is with this view chiefly, that we have distinguished 
propositions into self-evident and demonstrable. Un^- 
^er the first head are comprehended all oufdntuitive 
judgments, that is, all belonged to the second operar 
tion of the mind. Demonstrable propositions are the 
■proper province of the reasoning faculty, and consti- 
tute by far the most considerable part of human know<- 
ledge. Indeed reason extends also to matters of expcc 
rience and testimony, where the proofs adduced are not 
of the kind called demonstration. But I anhhere only 
considering the powers of the mind as^ employed in tra- 
ncing the relations between its own ideas, in which 
view of things, every true proposition is demonstrable ; 
though very often we find ourselves pcapable of disco- 
* vering and applying those intermediate ideas upon 
which the demonstration depends. 

Sc^c. tV »...S£lf'efident Truths the first Principles of 

fieasoningm 

Demonstrable propositions, therefore, belonging pro* 

' perly to .the third operation of the mind, I shaH, fot 

the present, dismiss them, and return to the considec- 

atioa qi self-evidcat truths. These as I iiar^ abtadf 


OP LoeiCt %n 

d^rvtd, fomUh the first pincipk^ of retSGiQiBg ; ax)4 
it 19 certaiti, that if Ux our researches, we c;n)p2oy on\)f 
$ttCh Jirinciples as have this character of seH^CTiaeA^Ci^ 
And aj^y ^hem according to the rule» to be afcf r^^ 
vards C¥plained, we shall be in no danget pf error, \a 
advancing from one discovery, tp another* Far this % 
may appeal to the writings .of the xnathematsciimsi 
which, being c^ondiiicted by the express model herq 
mentioned, ^ ar« an incontestible prpof of the firmnesf 
and stability of human knowledges when built iipon ^q 
sure a fauodation* For, not only have the proposition^ 
of this: science stood the test of age«i but are foun4 
attended with such invincible evidence, as forced thc^ 
asseBt of ^all who duly consider the proofs upon whicl| 
they are established* Since then ttiathematiplafis arp 
universally allowed to have hit upoq the right methQ4 
of arriving at tniths'-'ritsiiice they have bee|i the hagr 
piest In the choice, as wfU as application of their prin^ 
€iples**-*it may not be amiss to explain hitre the divit 
lion they have given of aelf-evi(|ent propofitions ^ that. 
by treading in their, st^pS) we n^ay learq something ox 
that justness and solidity of reasoning, lor which ^kei- 
are so deservedly esteemed. 

Sec, V Definitions a great help to CkaressnndEvh 

tUnce inKta^leJgc. 

First, then ithto be observed, that the^ have beeii 

irery careful in ascertaining their idea?) and fixing th6 

significations of their terms* For this purpose t\Mf 

begin with dctnitions, in which the m^ai^ing of, tb^ir 

words is so dbtiactly C3iplained|| that thfy canilPt fai^t 

to excite in the mind of an attentive r^^er tbs "^^ 

lame ideas as are anneited tp them' by th^ writer* f^uii 

indeed I am apt to thinks that the clearnesis ?^||d ir^n** 

«stible evidence of mathematical knowle4^?9 H QWiQg 

to nothing so inufh as this care in laying the foiind^*- 

tion. Where, the reiati«»n between any |wo id^a4 is 

accurately and Justly traced, it will not be di||cu|t fqr 

anpther to comprehend that reiationi if insetting )^i|B* 

self to dificovcF it, he brings the very same ideas intp 

' comparison. But if^ on the con^raryi h^ al%39^s SP h^i 
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words ideas different from those that were in the iiilnil 
of him wh« first advanced the demonstration ; it U 
erident, that as the same ideas are iiot compared, the 
«tme relation cannot subsist, insomuch that a proposi- 
tion win be rejected as false, which had the terms been 
lightly understood, must have appeared unescception- 
Sibly true. A square, for instance, is a figure bounded 
hf four equal right lines, joined together at right an« 
f^les. Here the nature of the angles makes no less a 
.part of the idea, than the equality of the sides ; and 
nany properties, demonstrated of the square, flow from 
its being a rectangular figure. If, therefore, we sup* 
pose a man who has formed a partial notion f}f a square^ 
comprehending only the quality of its sides, without 
regard to the angles, reading some demonstration that 
implies also this latter consideration ; it is plain he 
would reject it as not universally true, inasmuch as it 
could not be applied . where the sides were joined to- 
gether at tinequsU angles. For this last figure, answer- 
ing still to his idea of a square, would be yet found 
without the property assigned to it in the proposition. 
But if he comes afterwards to correct his notion, and 
render his idea complete, he will then readily own th« 
truth and justness of the demonstration. 

Sec. Yl^.,* Mathematicians by beginning with them^pro* 
cure ji ready reception to the truths they advance^ 

We see, therefore, that nothing contributes so much 
to the improvement and certainty of human know* 
ledge, as the having determinate ideas, and keeping 
them steady and invariable in all our discourses and 
reaBoningfl about them. And on this account it is, that 
mathematicians, as was before observed, always begin 
by defining their terms, and distinctly unfolding the 
•notions they are intended to express. Hcnce such at 
apply themselves to these studies, jiaving exactly the 
tame views of things, and bringing always the.ver^f 
tame ideas into comparison, readily discern the rela- 
tions between them, when clearly and distinctly repre- 
tented. Nor is there any more natural and obvious 
'ftatpa for the unirersal reception giv^u to jaathcmatH 
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fill truths, aad far that harmony and correspondence 
of sentiments which makes the distinguishing charac<« 
ter of the literati of this class* 
Sec, YlL,..The establishing of Principles the Second 

» Step in Mathematical Knowledge^ 
.: When they lave taken this first step, and made 
J^nown the ideas, whose relations they intend to inves* 
ligate, their next care is, to lay down some self<«eyi« . 
4ent truths, which may ^ serve as a foundation for 
their future reasonings. And here, indeed, they pro- 
ceed with remarkable circumspection, admitting no 
principles but what flow immediately from their defini* 
tians, and n^rcessartly force themselves upon a mind ia 
any degree attentive to its preccptions. Thus a cir^ 
cle is a figure formed by a right line, moving round 
some fixed point in, the same plane. The fixed pointy 
round which the line is supposed to move, and where 
one of its extremities terminates, is called the cehtrm 
of the circle. The other extremity, which is conceiv* 
cd to be carried round, until it returns to the point 
■whence it first set out, describes a curve mnninflr intO;^^, ^ 
itself, and termed the cir€itinferenc€x,.^jmKf//^Kne9^ 
drawn from the centre to the circumference, are called 
radii. From these definitions compared, -geometrici^ 
ans derive this self-evident truth, that the radii of ths 
same circle are all equal one to another • I call it self- . 
evident, because nothing more is required, to lay it 
open to the immediate preceptionof the mind, than an 
attention to the ideas compared. -For from the very 
nature of a circle it is plain, that the circumference is 
every where distant from the centre, by the exacts 
length of the describing line ; and that the several ra- 
dii are in truth jiothing more, than one and the same 
line, variously posited within the figure. This short 
ijescription will, I hope, serve to give sonie little in- 
light into the manner of deducing mathematical pria* 
ciples, as well as into the nature of that evidence 
vhich accompanies them. 

Sec. VllL.,, Propositions divided intp Speculative and 
, ^ Practical. 

And hoyr I proceed to observci that in all proposU 


**• 
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flow #fe fclthtr affiriii m* denj? some prc^rtf of tht 
idfci that: tonstitutcs the siibjctt of our judgment) or 
we maintain that something may he done or effected* 
The ^rst soft t^ called sfietuhtivi propositions, as In 
the example mentioned aboVe, the r^ii tf the samt 
Itiftlt ate all e^ai one to anther* The others are cal- 
led practical^ for a reason too obvious to be mention* 
ed ; thus, thitt a tight line maj he drawn from ent 
point to another^ is a practical proposition ; inasmuch 
as it expresises that something may be done. 

jkc» lX.m*s»IIenee Mathematical Principles distingui^hm 
ed into Axioms and Postulatesm 

' fpKiTh this twofold consideriatiori of propositions, ari. 
ies the twofold division of inathem*tical principles, 
ilito axioms and postulates* By an axiom they under- 
^tand any self-evident speculative truth: as, thattht 
^hoit is greater than iti parts : that things equal t& 
Mie and the same things are eqtial to one another. But 
<i self-evident practical proposition is what they call i 
'^piosti^late. Such are these oi Euclid; that a Jinite right 
fine may^t^minued direct fy forwards: that a circle m&J 
iJe described about any :entre with any distance. And 
here we are to observe, that as in an axiom^ thfc 
"Hgrecmect Qr disagreement between the subject and 
predicate, must come under the immediate inspection 
of the mind ; so in a postulatCy not only the possibility 
of the thEKig asserted must be evidfent at first view, but 
also the manner in which it may be effected. But 
iiphert this manner is not of itself apparent, the propo- 
sition comes under the notion of the demonstrable kind, 
and n treated as such by the geometrical writers. 
Thus, $0 draw a line from one phint to another^ is as- 
aumed by Euclid as a postulate^ because the manner of 
doing it is so obvious, as to re(juire no previous teach- 
ing. But then it is not* equally evident, how we ore 
io construct an equilateral triangle. For this reason ht 
advancesi it as a^ demonstrable proposition, lays dowU 
rules for the exact performance, and at the same ttin^ 
pfoves, that if these rules are followed,, the figure M(iik 
be justly descrtbi:d« 
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^Sec. X..»»Attd demonstrable Propositions into Theo* 

rems and Problems • 
. This naturally leads me to. take notice^ tbat as self* 
evident .truths are distinguished into different kindsy ac- 
cording as they arc speculative or practical ; so is it al- 
. so with demonstrable propositions. A demonstrable spe- 
culative proposition is by mathematicians called a thep* 
rem. Such is the famous 47th proposition of the &rst 
book of the Elements^ known by the name of the Pytha-m 
goric theorem, from its. supposed inventor, Pythagoras^ 
T/«. That in every right-angled triangle^ the square des-* 
eribed upon the side subtending the right angle^ is equal 
to both the squares described upon the sides containing 
the right angle. On the other hand, a demonstrable prac- 
tical proposition is called a problem ; as where Euclid 
teaches us to describe a square upon a giv'en right linem 

Sec* lLl....Corollaries are obvious deductions Jrom The^^ 

orems or Problems. ^ 

Since I am upon this subject^ it may not be amiss to 
add, that besides the four kinds of propositions already 
mentioned, mathematicians have also a fifth, known by 
the name of corollaries. These are usually subjoined to 
theorems or problems^ and differ from them only in this, 
that they flow from what is there demonstrated, in so 
obvious a manner as to discover their dependence upoa 
the proposition whence they are deduced, almost as sooti 
as proposed. Thus £u<r//(/ having demonstrated, that in 
every right Jined triangle^ all the three angles taken toge'^ 
ther are equal to two right angles ; adds, by way of co- 
rollary, that all the three angles of any one triangle taken 
together^ are equal to all the three angles of any other 
triangle^ taken together : which is evident at first sight; 
because in all cases they are equal to two right ones, 
and things equal to two and the same things are equal 
to one another. 

V 

Sec* Xlh...Scbolia serves the purposes of Annotation^ 

or, a Comment. 
The last thing I shall take notice of, in the practice 
of the mathematicians, is what they call their scholia^ 
They arc lAdi^ereatly annexed to defi;iiUonS| proposU 
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* iBL$a%^ xsit corollaries ; and ansn^r tbe same frurposnM 
;inno tat ions upon a claesii author. For in thcmoccasioa 
is taken, to explain w.hat«ver May appear intricate and 
obscnre in t train of reaaroning ; to answer objections ^ 
to teaich the ajpplic'auon and «sn of propositions ; to 

' la^ open the ori j^nal and history of the several di%C6-« 
^ries made rn the science ; and in a word, to ac4|tiarn(t 

nf with ail stfch piirtictdars a^ cbe^erve to he knnowiiy^ 

^ whether considered as points of cariosity or profit. 

Sec. Xllh...4Thi$ Method of the MathematiciMS 

unwrsalf and a sure guide to Certainty • 

TKut we have taken a short view of the so much 

celebrated method o€ the mathecaaticians ; which, to 

.any one who considers it with a proper attention, mu3C 

Becds appear universal, and equally appticable in other 

sciences^ They begin with definitions* From these 

they dedikce their axioms and postulates, which serve 

as principles of reasoning ; aud having thus laid a firm 

foundation, advUfttji to theorems and prdblems, esta-^ 

Isljshingall hy the strictest rules of demonstration. Tht 

Corollaries flow naturally and of tTrenrselves. And S 

^any particirlars are still wanting to illustrate a subject^ 

<or complete the reader's informatron ; these, that the 

*serlles of reasoning may not be interrupted or broken, 

%rb generally thrown into scholia. In a system oT 

VrtO*wTe4ge so uniform and well connected, no wonder 

4f we meet with certainty ; and if those clouds anS 

^darknesses, that deface othrr parts of human science, 

. Tj^nd bring dhcredtt even trpon ^easob irtself^ are bere 

fcattered and disappear. 

4^. XIV ,i..Sel/. evident Truths known fy 4he mppa^' 
rent mnavoidable Connection -hetrnfttn the Subject and 
• J^edicate. 

iBut I sbaJl for the present wave these reieKionti 
which every reader of understanding is able to make 
^liHirself, skild rcfturh ^o the tconsidtrtttoa'cff self-'evi- 
llent propositions. It ^wrtl, dcmblfless, be expected., af« 
Ibr 'whitt 'has been liere *saii3 cl th^m, that f[ ^oxdA 
rttabfiih *some 'triteHktf Or mai*s, by iirhich they may 
Ute distfsgiiitkfd^ ^ut 2 frankly, ^im pf ^ABity ift 
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tlis Yetpeet, in not being ab1etot?oiioeiir<!ftny*4hnig<la 
tfarm morctitmoui and-strikiirg, than iJiat ^cl^'cvklence 
'Which constitutes their very natvre. All I have there* 
fore to observe on tfais!head» is, tiuit we -ouglit to make 
4t ^otir €rst care, tt> obtain tiear and determinate ideas* 
When afterwards we come to compare these together) 
if we perceive between any of them a necessary and 
unavoidable connectiont insomuch that it is impossible 
to •cgpcc ive ^tfaen extstuig a s a nd e r^ wtthoitt oestroying 
the very ideas compared ; we may then conclude, that 
the propositipn expressing this .relbtion is a principle^ 
and of the kind we call self-evident* In the example 
mentioned above, the radii of the same circle' are aU 
equal between themieivesy this intuitive evidence shines 
forth in the clearest manner i it being impossible for 
any one, who attends his own ideas, not to perceive the 
equality here asserted* For as the circumference is 
every where distant from the centre by the exact 
length of the describing line ; t]^e radii drawn from 
the centre of the circumference, being severally equal 
to this one line, must needs also be equal among them* 
vehres. If we suppose the radri une^^al, weSat^fae mnm 
time suppose the circumference more distant from the 
centre in some ^krces than m others ; from which sup« 
position^ as it would exhibit a figure quite different 
from a circle, we see there is no .$<yparatiqg the predU 
cate from the subject in this proposition^ without de* 
stroying the idea in relation to which the comparison 
-was made* Tbe same thing wifll be found to bold in 
^I our other intuitive perceptions, insomiKli that we 
«nay establish this as an universal €rkeri&n^ wherebf 
Ho judge of, and distinguish them* I would 'not) ^how» 
^ever, be understood to mean, as if this ready •viev-itf 
tbe unavoidable coitnection between some 'ideas waa 
amy thing really different from self-evidence* <lt is^ 
indeed, nothing more than vhe ^notion «f a^ff'^evidenett 
m littk unfolded, andas U wei^e laid open to ifhe inspeo** 
tion ofnhe mind* ;^'IntuKfve judgments need soother 
tiistingviishing tnaVks, then thavt 'brightness Whidh -sur« 
Youndsithem ; in like nHinnar as light discovers 'itselC 

h)r its own pretencci ^aA cihe apleodar *lt;^aBareruiflf 
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r 
want to discover, are severally compared with the miAn 
die idea, and a third, wherein they are themselves con* 
•nected or disjoined according to the result pf that com- 
parison* Now as in the second part of logic, our 
judgments when put into words, were called propost- 
tion8.».»so here, in thetliird part, the expressions of our 
reasonings are termed syllogismsm And hence it fol* 
lows, that as every act of reasoning implies three se« 
veral judgments, so every syllogism must include three 
distinct propositions. When a reasoning is thus put 
into words, and appears in form of a syllogism, the 
intermediate idea, made use of to discover the agree- 
ment or disagreement we search for, is called the m/V/- 
dU term ; and the two ideas themselves, with which 
this third is compared, go by the name of the extremes^ 

Sec* IV**«*//M^«nr«i Man and Account abUness* 

But as these things are best illustrated by examples ; 
let us, for instance, set ourselves to enquire, whether 
fnen are accountable Jbr their actions^ As the relation 
between the ideas of man and accountableness comes 
not within the immediate view of the mind, our first 
care must be, to find out some third idea, that will ena- 
ble us the more easily to discover and trace itt A very- 
small measure of reflexion is sufficient to inform us, 
that no creature can be accountable for his actions, un- 
less we suppose him capable of distinguishing the good 
from the bad; that is unless we suppose him possessed 
of reason* Nor is this alone sufficient* For what 
would it avail him, to know good from bad actions, if he 
had no freedom of choice, nor could avoid the one, and 
pursue the other ? Hence it becomes' necessary to take 
in both considerations in the present tase. It is at the 
same time equally apparent, that wherever there is this 
'ability of distinguishing good from bad actions, and pur- 
suing the one and avoiding the other, there also a crea- 
.ture is accountable* We havi» then got a third ideit, 
with which accountableness\s inseparably connected, v/z. 
Reason and liberty i which are here .to be considered as 

'*nng up one complejc conception* I^t us now X^hp 
■ddlc idea, and coinpari? it .KiU^.tfec Qtk^r term .in 
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tlie'qvesttoii, or IS. man^ and. we aH kiiow by experience ' 
that it may be afirmed of htm* Having tMis, by means * 
of the tot^rmediate idea, formed two several jndgmentSi 
v/s. Jf hat man h possessed of reason and liberty : and that 
reason and liberty imply accountableness / a third obvious* 
\j and necessarily follows, viz. that man is accountable 
far his actions* Here then we have a complete act of rea* 
soning, in which, according to what has been- already^ 
observed* there are three distinct judgments ; iwothat 
may be stiled previous, inasmuch as they lead to the 
other, and arise from comparing the middle idea with 
the two ideas in the question ; the third is a consequence 
of these previous acts, and flows from combining the cx^ 
treme ideas between themselves. If now we put this rea* 
soning into words, it exhibits what logicians term a syl- 
logism, and, when proposed in due form, runs thus : 

Every creature possessed of reason and liberty is account** 
^le for his actions. 
Man is a creature possessed of reason and liberty. 
Therefore man is accountable for his actions. 

Sec • V. . • . Pre m isesy conclusiony extremes^ m iddle term* 
In this syllogism we may observe, that there are three 
several propositions, expressing the three judgments 
implied in the act of reasoning, and so disposed as, to 
represent distinctly what passes within the mind, in 
tracing the more distant relations of its ideas. The two 
first propositions answer the two previous judgments in 
reasoning, and are called the premises^ because they 
arc placed before the other. The third is termed the 
€onclusion^ as being gained in consequence of what was 
asserted in the premises.. We are also to remembery 
that, the terms expressing the two ideas whose relation 
we enquire after, as here man and accountableness^^rc in 
general, called the extremes} and that the intermediate 
idea, by means of which, the relation is traced, v/z. a crea- 
Jur^ possessed of reason and liberty^ takes the name 
.of the middle terpt. Hence it follows, that by the pre^ 
'.mises of a syllogism, wc^ ^i^ always to understand the 
two propoiijtion^, where the middle term. is severally 
icoxiipared with extremes ; for these constitute the pre- 
vious judgmcntsi/iyiiejuce the tr.uth ire.arc in quest pf 
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as by reasoniog ilcduccd. Tke tgnclilsivn it tliat i^Air' 
propositiotii ia. ivhich the cottrem'9s^ themselves aire 
JQtned or sepatratted, agreeably to what appears upon the 
above comparison. All this is evidently seen in thcfon* 
going syllogism, where the two irn propositions, wluch 
represent the premises, and the third, ivhich makes the 
conclusion, are exactly agreeable to the definitions here 
given* 

Sc€ VL^^^Major and Minor Ternii Major and Minor 

Proposition^ 

Before we take leave of this article, it will be far^ 
ther necessary to observe, that as the conclusion iB 
made up of the extreme terms of the syllogism ; so 
that extreme, which serves as the predicate of the con- 
clusion, goes by the name of the major term: tho 
other extreme, which makes the subject in the same 
proposition, is called the minor term* From thisdis* 
tinction of the extremes, arises also a distinction he* 
twcen the premises, where these extremes are several- 
ly compared with the middle term* That proposition^ 
which compares the greater extreme, or the predicate 
of the conclusion, with the middle term, is called thi 
major proposition : the other, wherein the same mid* 
, die term is compared with the subject of the conclu** 
tion, or lesser extreme, is called tne minor proposition^ 
All this IS obvious from the syllogism already given, 
where the conclusion is, man is accountable for his ac^^ 
tionsi For here the predicate, accountable for hii 
actions^ h^iix^ connected with the middle term in the 
first of the two premises. Every creature possessed of 
reason and liberty is accountable for his actions^ gives 
What we call the major proposition* In the second of 
the premists,.ina», is a creature possessed of reason and 
liberty^ we find the lesser extreme, or subject, of the 
conclusion, VIE. itinn, connected with the same middle 
•terni, whence it is known to be the minor proposition^ 
I shall only add, that when a syllogism is proposed in 
due form, the major proposition is always placed first* 
•afae minor next, and the tonclusion last, tccording •• 

« wt htye done in that offered abovCi 

V 
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Sec* *SfVLm* •Judgment and Proposition j Reasoning 
and Syllogism distinguished* 
Having thus cleared the way, by explaining suck 
terras, as we are likely to have occaeion for in the pro- 
gress of this treatise ; it may not be amiss to observe, 
that tho' we have carefully distinguished between the 
cct of reasoning^ and a syllogism^ which is no more 
than the expression of it, yet common language is net 
so critical on this head ; the term reasoning being 
promiscuously used, to signify either the judgment! 
of the mind, as they follow one another in train, 
or the propositions expressing the^e judgments* 
Nor need we wonder that it is so^ inasmuch as our 
ideas, and the terms appropriated, to them, are socon*, 
nected by habit and use, that our thoughts fall as It 
were spontaneously into language, as fast as thejT 
arise in the mind ; so that even in our reasonings 
vithin ourselves, -i*'e are not able wholly to lay aside 
words. But. notwithstanding this strict connexioi\J>e«; 
tween mental and verbal reasoning, if I may be allow*, 
ed that expression, I thought it needful here to dis* 
tinguish them, in order to give a just idea of the man^ 
ner of deducing one truth from another. While the 
mind keeps the ideas of things in view, and combines 
its judgments according to thereat evidence , attending 
then, there is no great danger of mistake in our rea<* 
sonings ; because we carry our conclusions ao farthec 
than the clearness of our perceptions warrants us* 
But where we make use of words, the case is often 
otherwise ; notliing being more common, than to let 
them pass without attending to the ideas they repre« 
sent ; insomuch that we frequently combine expres- 
sions, which upon examination appear to have no de- 
terminate meaning* Hence it greatly imports us to 
distinguish between reasoning and syllogism ; and to 
take care, that the one be in all cases the true and just 
representation of the other* Howevefr, as I am un- 
willing to recede too far from the common forms of 
speech, or to multiply distinctions without necessity, I 
shall henceforward consider propositions as representing^ 
.the real judgments of the mind, and syllogisms a$ th^ 
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true co|Mes of our reasoning? ; which indeed they ought 
mlways to be, and undoubtedly always will be, to men 
wbd think justly, and are desirous of arriving at truth. 
Upon this supposition there will be no danger in usin^ 
the words judgment and proposition promiscuously ; or 
in considering reasoning as either a combination of va- 
rious judgments, or of the propositions expressing them ; 
because, being the exact copies one of another, the re« 
ault will be in allcases the same. Nor is it a small ad* 
vantage, that we can thus conform to common speech, 
without confounding our ideas, or running into ambi<« 
guity. By this means we bring ourselves upon a level 
ifrith other men, readily apprehend the meaning of their 
ncpresslonsr, and ^an with ease convey our own notions 
UtAd sentinhents in^o thetr minds. 
Sec* VlII..*./« a single Act of Reasonings the Premi* 
ses mustbe intuitive Truths, 
These things premised, we may in the general define! 
reasoning to be an act ot- operation of the mindj dedu^- 
eingsome unknown proposition^ from other previous ones 
that are evident and Anotvn, These previous proposi- 
tions, in a simple act of reasoning, are only two in 
liumber; and it is always required that they be of 
themselves apparent to the understanding, insomuch 
that we assent to and perceive the truth of them as 
toon as proposed. In the syllogism given above, the 
premises are supposed to be. self-evident truths, other* 
wise the conclusion could not be inferred by a single 
set of reasoning. If, for instance, in the major, everj^ 
^reahire possessed of reason and liberty is accountable 
for his actions^ the <Jonnexion bittwcen the subject and 
predicate could not b* perceived by a bare attention 
to the ideas themselves ; it is evident, that this propo« 
sttion would no less require a proof, than the conclu- 
sion deduced from it. In thir case, a now middle term 
must be sought for, to trace the connexion here sup- 
posed ; and this of course furnishes anott^r syllogism, 
by which having established the proposition in ques- 
tion, we arc then, and not before, at liberty to use it 
In any succeeding train of reasoning. And should it 
%9 happen^, that in this second essay, there was still 
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«om« previous proposition .whose truth did not appear 
at first sight ; we must then have recourse to a third 
syllogism, in order to lay open that truth to the^mind ; 
because so long as the premises remain uncertain, tk& 
conclusion built upon them must be so too* When 
by conducting our thoughts in this manner, we at last 
arrive at spme syllogism, where the previous proposi- 
tions are intuitive truths ; the mind then rests in fuU 
Security, as perceiving that the several conclusions it 
has passed through, stand upon the immovable found* 
ation of self-evidence, and, when traced to their 
source, terminate in it. 

Sec» lyi.^^Reasonmgj in the highest Exercise of i>, 
only a Concatenation of Syllogisms. 

We see, therefor©, that in order to infer a conclu* 
9ion by a single act of reasoning, the premises must 
be "^ntuitiye propositions. Where they, arc not, pre- 
vious syllogisms are required, in which case reasoning 
'becomes a complicated act, taking in a variety of sue- 
«e«sive steps. This frequently happens in tracing th# 
more remote relations of our ideas, where many mid- 
dle terms being called in, the conclusion cannot be 
made out, but in consequence of a series of syllogisms 
following one another in train. But although ii^ this 
concatenation of propositions, those that form the pre- 
mises of the last syllogism, are often considerably re- 
moved from self-evidence ; yet if we trace the reason- 
ing backwards, we shall find them the conclusions of 
previous syllogisms, whose premises approach nearer 
and nearer to intuition, in proportion as we advance, 
and are found at last to terminate in it. And if after 
having thus ui^-avelled a demonstration, we take it the 
contrary way, and observe how the mind, setting out 
■with intuitive perceptions, couples them together to 
form a conclusion— how, by introducing this conclu- 
sion into another syllogism, it still advances one step 
farther ; and so proceeds, making every new discovery 
subservient to its future progress — ^we sho^l then per- 
ceive clearly, that reasoning, in the highest exercise . 
«f that faculty^ is im> fnore than ah orderly corabina- 
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tipn of those simple acts, whieh we hiire already io 
fully explaiocd. The great art lies, in so adjusting^ 
eur syllogisms one to another, that the propositions 
teTerally made use of, as premises, may be manifest 
consequences of what goes before* For as by this 
means, every conclusion is deduced from known and 
established truths^ the very last in the series, how far 
soever we carry i^ will have no less certainty attcnd- 
. ing it, than the original intuitive perceptions them- 
selves, in which the whole chain of syllogisms takes iti 
rise. 

Sec. yL***Requires intuitive Certaintj in every Step of 

the Progression, 
Thus we see, that reasoning, beginning with first 
principles, rises gradually from one judgqient to ano- 
ther, and connects them in such manner, 'that every 
stage of the progression • brings intuitive certainty 
along with it. And now at length we may clearlj" un- 
derstand the definition given above, of this distinguish- 
■ ing faculty of the human mind. Reason, we have said, 
' is the ability of deducing unknown truths, from prin- 
ciples or propositions that are already known* This 
evidently appears, by the foregoing account, where 
we see, that no proposition is admitted into a syllo- 
gism, to serve as one of the previous judgments on 
which the conclusion rests, unless it is itself a known 
and established truth, whose connexion with self-evi- 
dent principles has been already traced* 

Sec. KL^.Sel/'^evident Truths^ the ultimate Foundo^ 
. tion of all Science and Certainty. 
There is yet another observation which naturally of- 
fers itself, in consequence of the above detail ; viz* 
that all the knowledge acquired by reasoning, how fat 
soever we carry our discoveries, is still built upon our 
. intuitive perceptions. Towards the end of the last 
. part, we divided propositions into self-evident and de- 
monstrable, and represented those of the self-evident 
kind, aji the foundation on which the whole super- 
structure of human science rested* This doctrine is 
now abundantly confirmed by what has bcpa delivered 
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— ^ ' 

in tke present chapter* We have found, that cverv 

discovery of hum^n reason^ is the consequence of a 

train of syllogisms, which, when traced to their source, 

always terminate in self-evident perceptions. Wheh 

the mind arrives at these primitive truths, it pursues 

not its enquiries farther, as well knowing, that^ no 

evidence can exceed that which flows from an imme- 

4iate view of the agreement or disagreement between 

its ideas. And hence it isj that in unravelling any part 

of knowledge, in brier to come at the foundation op. 

which it stands; intaitivc. truths are always the Ian 

resort of the under stBjndingt beyond which it aims not 

to advance, but possesses its notions in perfect secuifit)!, 

as' having now reached the very spring, afid fountain of 

all science and certainty. . - . r 

OF THE SEVERAL KINDS OF REASOmNG. AND 
FIRST OF THAT BY WHICH WE BETfeRMINP 
THE G&KERA AND SPECIES OF THINGS. 

Sec. !,••* Reasoning Tnvo/old* 

WE have endeavoured, in the foregoing chapter, 
to give as distinct a notion as possible, of rea- 
soning, and of the manner in which it is conducted. Let 
us now enquire a little into the discoveries made by 
this faculty, and what those ends are, which we havp 
principally in view in the exercise of it. All the aittu 
of hun>an reason niay, in the general, be reduced to 
these two ; 1. Ta rank things under those universal 
Ideas to whith they truly belong ;' and 2« To ascribe to 
them the[r several attributes and properties, in consc* 
quence of that distribution. 

.Sec. ILukTl^eJirit kind regutds tfit Genera md 3^ 

ci€i rf Things. 

Firit, then I say, thfft eilfe great afsfi of hiknah Ytt^ 

•4011 'ity to determine the ^g^i^ef-k and species ofrthitrg^, 

:We have seen, in the first pai-t of thi!t treatise, heir 

the mind proceeds in framing general idesls. ' We havr 

also setfiu in tiie Kcotfd part, hbt^; by meiini of thes« 

M 2 
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general ideas, we come byuniTersal propositions. Kow 
as in these universal propositions^ vre affirm some pro- 
perty of a^genus or ^ct^s, it is plain, that we cannot 
apply this property to particular objects, till we hay^ 
first detcrmiucd, whether they are comprehended un- 
der that general idea, of which the property is affirm- 
ed. Thus there are certain properties belonging to all 
€ven numbers, which nevertheless cannot be applied to 
any particular number, until we have first discovered 
it to be of the species expressed by that general name* 
Hence reasoning begins with referring things to their 
aeveral divisions and classes in the scale of our ideas ; 
Und as these divisions are all distinguished by pe- 
culiar names, we hereby learn to apply the terms ex- 
pressing general conceptions, to such particular objects^ 
as come under our inunediate observation. 

Sec. lll::The Steps bj which we arrive at Concltt^ 

sions of this sort. 

Now in order to arrive at these conclusions, by which 
the several objects of perceptions are brought under 
general names, two things are Manifestly necessary* 
Fiist, that i^e take a view of the idea itself denoted by 
that general name, and carefully attend to the distin- 
jguishing marks which serve to characterize it. Se- 
condly, that we compare tins idea with the object un- 
der consideration, observing diligently .wherein thty 
agree or differ. If the idea is found to correspond 
with the particular object, we then, without hesitation, 
apply the general name ; but if no such correspondence 
intervenes, the conclusion must necessarily take a con- 
trary turn. Let us, for instance, take the number 
eighty ^nd consider by what steps we are led to pro- 
Aounce it an even number. First then we call to mind 
,the idea signified by the expressioa, an even number^ 
viz. that it is a number divisible into two equal parts. 
We then compaire this idea with the number eighty and 
finding them manifestly to agree, see at once the ne* 
cessity of admitting the conclusioD* These levenl 
judgments therefore^ transferred inte language^ and rt«> 

dncsd to ^ fonn of a syllogtsoi| appev thus s "^^ 
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Creiy mmbcr tliat maj be divided into two e^nal p«rts» 
it an fveii number 
The number eight may be divided into two equal parta* 
Therefore the number ef^i^» is an e^stn nnmber. 

Sec TV.. ..Those steps always followed^ though in fa* 
miliar cases we do not always attend to them* 

I have made choice, of this example, not so much for 
the sake of the conclusion, which is obvious enough 
and might have been obtained without all that parade 
of words ; but chiefly because it is of easy compre* 
hension, and serves, at tbe same time distinctly to ex* 
hibit tbe form of reasoning by which the understand- 
ing conducts itself in all instances of this kind. And 
here it may be observed, that where the general idea, to 
which particular objects are referred, is very familiar 
to the mind, and frequently in view ; this reference, 
and the application of the general name, seem to be 
made without any apparatus of reasoning* When we 
see a horse in the fields, or a dog in the street, we 
readily apply the name of the species ; habit, and a 
familiar acquaintance with the general idea, suggest* 
ing it instantaneously to the mind. We are not, 
however, to imagine on this, account, that the under- 
standing departs from the usual rules of just thinking* 
A frequent repetition of acts begets a habit ; and ha- 
bits are attended with.a certain promptness of execUtioni 
that prevent! our observing the severll steps and gra- 
dations, by which any course of action is accomplish- 
ed. But in other instances, where we judge not hj 
precontracted habits, aS when the general idea is yerf 
complex, or less familiar to the mind ; we always pro- 
ceed according to the form of reasoiung establishedl 
above*- A goldsmith, for instance, who is in dottl>t aa 
to any piece of metal, v^hether it be of the species ca]^ 
led gold J first examines its properties,- and then com- 
paring them with the general idea ngniSed by that 
namei if he find a perfect correipondence, no longer 
.hesitates under what class of metals to rank it* Now 
what is this, but following step by step those rules itf 
TC|somsig> which we have before laid down u the ^^i^''^ 
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ardsy by ivhich to regukte our tbougius.in all consla* 
9ions of this kind ? 

Sec* ^'•••••Thc Great Importance of this Branch of 

Reasoning. 
Nor let be imagined^ tha t out researches here, be- 
cause in appearance bounded to the imposing of gene* 
ral names upon particular objects, are therefore trivi« 
al and of little consequence. Some of the most consi- 
derable 'debates among mankind, and such too, as 
nearly regard their lives, interest, and happiness, turn 
wholly upon this article. Is it not the chief employ- 
inentof our several courts of judicature, to determine, 
in particular instances, what is law, jtistice, and equi- 
ty i Of what importance is it, in many cases, to decide 
mright) whether ah action shall be termed murder or 
manslaughter f We see, that no less than the lives and 
fortunes of men depend often upon these decisioni* 
The reason is plain. Actions, when once referred to a 
general idea, draw after them all that may be affirmed 
t)f that idea ; insomuch that the deterininiHg the species 
t)f actions, is all one with determining what proportion 
of praise or dispraise, commendation or blame, Sec. 
T>ught to follow them. For as it is allowed that murder 
'deserves death, by bringing any particular action under 
the head of murder, we of c<»urse decide the punishment 
dtie to it. 

Stc* Yhmt* And the e^tact oiservaHce 4f it practised h^ 

Mathematicians* 
But t<iie g^at iinport^nee of this braach of reason- 
tngt and the necessity of care and circumspection, in 
referring particular objects to general ideas, is still hr* 
Jther evident from the practice of the mathetpaticians* 
JKvety one who has read Euciid, knows, that he fre- 
quently re^uikvs us to draw lines through certain points^ 
and according to tuch and such direetionsi The 6- 
^vtrtt thence resulting are often squares, parallels- 

nMi or rectangles* Yet JSudid never supposes this 
their bare appearance, but always deaaonstrates. it 
the atricfeen principles of geometry. Nor is the 
i te talmi IB any tfaABg diforcAt f ros9 thMtiiOh 
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•ribed above. Thus, for instance, haying defined a 
square to be a figiirc bounded by four equal sides, join- 
ed together at right angles ; when such a figure arises 
>n any construction previous to the demonstration of a 
proposition, he yet never calls it by that name, until he 
has shown that the sides are equal, and all its angles 
right ones. Now this is apparently the same form of 
reasoning we have before exhibited, in proving eight to 
be an even number ; as will be evident to any one who 
reduces it into a regular syllogism. I shall only add, 
that when Euclid has thus determined the species of 
any figure, he is then, and not before, at liberty to as- 
cribe to it all the properties already demonstrated of 
that figure, and thereby render it subservient to the 
. future course of his reasoning. 

Sec. YIJ .•••Fixed and invariable Ideas ^ with a steady 
application of Names^ renders this part of Know* 
ledge both easy and certain. 

Having thus sufificiently explained the rules by whick 
we are to conduct ourselves, in ranking particular ob« 
jects under general ideas, and show their conformity to 
the practice and manner of the mathematicians ; it re- 
mains only to observe, that the true way of rendering 
this part of knowledge both easy and certain, is, by 
habituating ourselves to clear and determinate ideas^ 
and keeping them steadily annexed to their respective 
names. For as all our aim is, to apply general words 
• aright, if these words stand JFor invariable ideas, that 
are perfectly known to the mind, and can be readily 
distinguished upon occasion, there will be little danger 
of mistake or error in our reasonings. Let us supposey 
that by examining any pbject, and carrying our atten- 
tion successively from one part to another, we have ac- 
quainted ourselves with the several particulars observa- 
ble in it. *If among these we find such as constitute 
some general idea, framed and settled beforehand by 
the understanding and distinguished by a particular 
name ; the resemblance, thus known and perceived, 
necessarily determines the species of the object, and 
thereby gives it a riglit to the naioc by wjiich that %ig%^ 
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Cies is called* Thus, four equal sides, jotacd togetbef 
at right angles, make up the notion of ^jguare* As 
this is a £xcd and invariable idea, without which the 
general name cannot be applied, we never call any par* 
ticular figure a square^ until it appears to have these 
several conditions ; and Contrarily, wherever a figure 
is found with these conditions, it necessarily takes the 
name of a square ^ The same will be found to hold itl 
all our other reasonings of this kind ; where nothing 
can.create any difiiculty but the want of settled ideas. 
If, for instance, we have not determined within our- 
selves, the precise notion denoted by the word man- 
slaughter^ it will be impossible for us to decide, whe« 
ther any particular action ought to bear that name : 
because, however nicely we examine the action itself, 
yet being strangers to the general idea with which it 
is to be compared, we are utterly. unable to judge of 
•their agreement or disagreement. But if we take care 
to remove this obstacle, and distinctly trace the two 
ideas under consideration, all difficulties vanish^ and 
the resolution becomes both easy and certain. 

Sec. VIII By such a Conduct^ Certainty and De^ 

monstratioii might be introduced into other Farts of 
Knowledge as well as Mathematics, 

Thus we see of what importance it is, towards the 
improvement and certainty of human knowledge, that 
we accustom ourselves to clear and determinate ideas, 
and a steady application of words. Nor is this so easy a 
task as some may, perhapS| be apt to imagine ; it re- 
quiring both a comprehensive understanding, and great 
command o( attention, to settle the precise bounds of 
our ideas, when they grow to be very complex, and 
include a multitude of particulars. Nay, and after 
thc;se limits are duly fixed, there is a certain quickness 
of thought and extent of mind required, towards keep- 
ing the several parts in view, that in comparing our 
ideas one with another, none of them may be over- 
looked. Yet ought not these difficulties to discourage 
us ; though great, they are not un surmountable, and 
advantages arising from success will amply recom« 
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pence our toll. The certainty and easy application of 
tnathematical knowledge is wholly owing to the exact 
observance of this i*ule. And I am apt to imagine, 
that if we were to employ the same circ about all our 
other ideas, as mathematicians havejione about those 
of numbod' and magnitude, by forming them into ex- 
act combinations, and distinguishing these combina* 
tions by particular names, in order to keep them steady 
and invariable ; we would soon have it iii our power 
to introduce certainty and demonstration into other 
parts of human knowledge. 

Cfjap, III. 

••••••• • 

OF JRJSASOKING AS IT REGARDS THE POWERS' 
AND PROPERTIES OF THINGS, AND THE REF- 
LATIONS OF OUR GENERAL IDEAS. 

Sec. I...,TAff Distinction of Reasonings as it regardt 
the Sciences y and as it concerns common Life* 

WE come now to the second great end which men 
have in view in their reasonings, namely, the 
t discovering and ascribing to things their several attri- 
butes and properties. And here it will be necessary to 
distinguish between reasoning, as it regards the sci- 
ences, and as it concern's common life. In the sciences^ 
our reason is employed chiefly about universal truths^ 
it being by them, alone that the bounds of humaa 
knowledge are enlarged. Hence the division of things 
liito various classes, called otherwise genera and spe- 
cies. For these universal ideas, being set up as the re- 
presentatives of many particular things, whatever is 
affirmed of them, may also be affirmed of all the indi- 
viduals to which they belong. Murder, for instance, is 
a general idea, representing a certain species of human 
actions. Reason tells us, that the punishment due to it 
is death. Hence every particular action coming under 
the notion of murder, has the punishment oi death allot- 
ted to it. Here then we apply the general truth to some 
obvious instance, and this is what properly constitutes 
^he reasoning of common lite. For men in their ordiy 
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nary transactions and intercourse one with anotheri 
have for the most part to do only with particular ob- 
jects. Our friends and relations, their characters and 
behaviours, the constitution of the several bodies that 
surround us, and the uses to which they may be appli- 
ed, are what chiefly engage our attention. In»all these 
we reason about particular things ; and the whole re- 
sult of our reasoning is, the applying the general truthi 
of the sciences to the ordinary transactions- of human 
life. When we see a viper/ we avoid' it. Wherever 
we have occasion for the forcible action of water, to 
move a body that makes ci)insiderable resistance, we 
take care to convey it in such a manner, that it shall 
fall upon the object with impetuosity. Now all this 
happens, in consequence of our familiar and ready ap- 
plication of these two general truths : the Bite of a t?i» 
per is mortal : water falling on a body with impetuosi* 
tjy acts very forcibly towards setting-it in motion* In 
like manner, if we set ourselves to consider any parti- 
cular character, in order to determine the -share of 
praise or dispraise that belongs to it, our great con- 
cern is, tp ascertain exactly the proportion of virtue 
and vice. The reason is ohxious* . A just determina- 
tion, in all cases of this kind, depends entirely upon 
an applicatioft-of these maxims of morality : virtuous 
actions deserve praise : vicious actions deserve blawe* 

5cc. II.... The Steps by^a>hich we proceed in the Reason* 

ing of common Life* 

Hence it appears, that reasoning, as it regards com* 
mon life, is no more than the ascribing the general pro^ 
pcrties of things to those several objects with which 
we arc immediately concerned, according as they are 
found to be ot that particular division or class to 
'which the properties belong. The steps, then, by which 
we proceed, are manifestly the^c. First, we refer the 
object under consideration to some general idea or 
class of thingsv We then recollect the several attrir 
butes of that general idea ; and, lastly, ascribe alj 
those attributes to the present object. Thus in consi-- 
liicring the character of gemproniusf if we find it to bf 
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of tht kind ealkd virtuous ^ when we at the iftme tim^ 
reflect, tbat a virtuous character is deserying of esteemr 
it naturally and obviously foliowt, that Sfrnproniuf 14 
%o too. ' These thoughts put into a Syllogism^ in or* 
der to exhibit the. ^orm of reasoning here required ruiKl 
thus : 

Every virtuotls mun is worthy of csteciA, 
Semprorthu is a virtuoas man : 
Therefore Sewprmhu is worthy of esteem. 

Sec«jy[I...«Ti^f Connexion and Dependence of the twt 
grand Branches of Reasoning one upon another m 
By this syilogisrh it appears, that before we ai&rnl 
tny thing of a particular object,, that object must be 
referred to some general idea. 'Sempronius is pronounced 
worthy of esteem, only in consequence of his being a 
virtuous man, or coming under that general notion* 
Hence we see the necessary connexion of the variouf 
parts of reasoning, and the dependence they have on$ 
, upon another. The detennining the genera and spe* 
(ies of things is, as we have said, one exercise of hu* 
man reason ; and here we find that this exercise is the 
first in order, and previous to the other, which con«» 
Bists in ascribing to them their powers, properties, and 
relations. But when we have taken this previous step^ 
and brought particular objects under general names ^ 
as the properties we ascribe to them are no other than 
those of the general idea, it is pla'in,.^that in order to a, 
successful progress in this part of knowledge, we must 
thoroughly acquaint ourselves with the several fela* 
tions and attributes of these our ge!neral ideas, Whea 
this is done, the other part will be easy, and require 
scarce any labour of thought, as being no more than 
an application of the general form of reasoning repre- 
tented in the foregoing ]^lfogism» Now^ as we have 
already sufficiently shown, how we are to proceed i« 
determining the genera and species of things, wlHch 
' as we have said, is the previous step to this second 
branch of human knowledge ; all that is farther want« 
ing to a due explanation of it ts, to dfier tome oonsl* 
derations, as to the manner of investigating the g<« 
iieral rclattoni o£ our ideas. This is ttk highest €i(ef« 
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ctse of the powers of the understanding, and that bf 
neans whereof, we arrive at the (iKscovery of univer- 
sal truths ; insomuch that our deductions in this way, 
constitute that particular species of reasoning, which,- 
we have before said, regards principally the sciences. 

Sec. lV«*«.Ttva things requii^^d to make a good Rea^ 

soner. 
But that we may conduct our thoughts with some 
#rder and method, we shall begin with observing, that 
the relations of our general ideas are of two kinds. 
Bither such as* immediately discover themselves, upon 
comparing the ideas' one with another ; or such, as be- 
ing more remote and distant, recjuire art and contriv* 
ancc to bring them into viewi The relations of the 
first kind, furnish us with intuitive ^nd self-evident 
truths : those of the second are traced by rcasonmg, 
and a due application of intermediate ideas. It is of 
this last kind that we -are to speak here, having dis- 
patched what was necessary with regard to the other 
in the second part. As therefore in tracing the more 
distant relations o£ things, we must always have re- 
course to intervening ideas, and are more or leSs suc- 
cessful in ourrescarches, according to our acquaintance 
with these ideas, and ability of applying them ; it is 
evident, that to make a good reasoner, two things arc 
principally required. First, an extensive knowledge 
of those intermediate ideas by means of which things 
may be compared one W4th another. SecondPy, the skill 
and talent of applying them happily, in all particular 
instances that come under consideration. 

Sec. V....jFirjf, an extensive Kngwledge of intermedir 

ate Ideas* 
First, I say, that in order to our successful progress 
in reasoning, we must have an extensive knowledge of 
those intermediate ideas by means of which things may 
be compared one with another. For as it is not every 
idea, that will answer the purpose of our enquiries, but 
such only as are peculiarly related to the objects about 
which we reason, so as by a comparison with them, to 
fwr^sh evidejit a^id kno^VQ truths f npthiiig is moiC 
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apparent, thstn that the greater variety of conceptions 
we can call into view, the more likely we are to find 
some among them that will help us to the truths here 
icquired. And indeed it is found to hold in experieney 
that in prpportion as we enlarge our view of things^ 
and grow acquainted with a multitude of different ob- 
jects, the reasoning quality gathers strength. For by 
extending our sphere of knowledge, the mind acquires 
a ceruin force and penetration, as being accustomed 
|o examine the several appearances of its ideas, and 
observe what light th^y cast one upon another. 

Sec. VI.... To excel! in any one Branch of Learnings 
we must^ in general be acquainted nvith the whole cir^ 
cie of Arts and Sciences » 

And this I take to be the reason, that in order to 
excel remarkably in any one branch of learnijig, it is 
necessary to have at least a general acquaintance with 
the whole circle of arts and sciences. The truth 
of it is, all the various divisions of human knowledge 
.are very nearly related among themselves, and innu-> 
merable instances serve to illustrate and set off each 
other. And although it is not to be denied, that by 
an obstinate application to one branch of study, a man 
may make considerable progress, and acquire some de* 
gree of eminence in it ; yet his views will be alwayji 
narrow and contracted, and he will want that master- 
ly discernment which not tJiily enables us to pursue 
our discoveries with ease, but also in laying them open 
to others, to spread a certain brightness around them* 
I would not, however, here be understood to m^an, 
that a general knowledge alone is sufHcient for all the 
purposes of reasoning. I only recommend it as, pro- 
per to give the mind a Certain sagacity, and quickness, 
and qualify it forjudging aright in the. ordinary oc- 
currences of life. But when our reasoning regards.* 
particuli^r science, it is farther necessary, that yfc more 
nearly acquaint ourselves with whatever relates to that 
science. A general knowledge is a good preparation, 
and enables us to proeeed with ease and expedition in 
whatever branch of learning we apply to* But then 
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)n tht fiilntite and intricate questions of any scieneev 
^ are by honteans qualified to reason with advantagei 
lantil we have perfectly mastered the science to which 

.'^hey belong j it being hence chiefly that we are fur* 
Aifihed with those intermediate ideas, which lead to t 

' jn^t and successful solutioh. 

Sec* Vltmt*»Whjf Mathematicians sometimes answer not 
the expectation their great learning raises* 

And here^as it comes so naturally in my way, lean* 
' not avoid taking notice of an observation that \t fre« 
qucntly to be met with, and seems to carry in it at 
ilrst sight li^mething very strange and unaccouat^le* 
It is, in short, this, that mathematicians, even such ai 
arc allowed to excel in their own profession, and to 
>iave drscovired themselves perfect masters in the art 
«f reasoning, have not yet b^cn always happy in treat- 
ing upon other subjects ; but rather fallen short, not 
•nly what might naturally have been expected from 
^em, but of many Writers much less exercised in thfc 
rules of < he argumentation. This will not Appear so 
-v^ry extraordinary, if we reflect on what has been 
Irinted abore. Mathematics rs an engaging study : atui 
men who apply themselves that way, so wholly plunge 
•into it, that thcy-arc for the most part but little ac- 
quainted with other branches of knowledge. When, 
thcrefoit;> they quit their favorite subject, and enter 
tipoft others, that arc in a manrier new and strange to 
them, no wonder if they £nd their invention at a 
#tand. Because, however perfect they may be in the 
■*rt of reasoning, yet Wanting here those intermediate 
ideas -which are necessary to furnish out a due train dP 
propositions, all their skill and ability fails them. Foir 
a bare knowledge of the rules is not sufiicient. We 
ihust farther have materials whcreunto to apply them. 
lAnd when these are once obtained, then it is that an able 
reasottcr discovers his superiority, by the just choice he 
Aiakes, and a certain masterly disposition, that in eve- 
ry step of the prbctdnre carries evidence and convic- 
tion along wi^h it. And hence it is, that such raathc- 
aiatietans as have of late^ years applied thcmsclvca t» 
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•ther sciencfcS) and not contented with t superficial 
knowledge, endeavoured to reach their inmost re- 
cesses ; such mathematicians, I say, have by mere 
strength of mind., and a happy application of geome* 
trical reasoning, carried their discoveries far beyond 
what was heretofore judged the utmost limits of hu- 
man knowledge. This is a truth abundantly known to 
all wlw are acquainted with the late wonderful im« 
provements in natural philosophy. 

Sec. YlU..*Second!yf the Skill of applying Intermedi*' 
' ate' Ideas happily in particular instances* 

I come noyf to the second thing required, in order 
toasucGetfsftil progress in reaso'ning, namely ; the skill 
aad talent of applying intermediate ideas happily iu 
all particular instances that come under consideration* 
And here I shall nottakeup much time in laying down 
rules and precepts, because I am, apt to think they, 
wonld do but litUe sei^vLce. U§e and exercise are the 
best mstructors in the. present case : and whatever lo«: 
gicians may. boast, of being able to form perfect rea- 
soners by book and rule, yet we find by experience, 
that the study of their precepti^does not always add 
auy great degree of strength to the understanding. In 
short, 'tis the habit alone of reasoning that makes a 
zeasoner* And therefore the true way to acquire this 
talent, is, by being much conversant in those science* 
where the art. of reasoning is allowed to reign in the. 
greatest perfection. Hence it was, that the ancientSy 
who so well understood the manner of forming the 
mind, always began with mathematics as the founda- 
tion of their philosophical studies. Here the under- 
standing is by degrees habituated to truth,. contracts 
insensibly a certain fondnes^ for it, and learns never 
to yield its assent to any proposition, but where the 
evidence is su^&cient to produce full conviction. For 
this reason Plato has. called mathematical demonstfst-i ' 
tions the cathartics or purgatives of the soul, as b^e- 
ing the proper means to cleanse it from error,. and re- 
store, that^ • natural exercise of its faculties in which 
just thinking consists. And indeed I believe it will 
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^e Tcadily *llotrfd, that no science furnishes «o matiV 
instances of a happy cltoice of interfncdiate ideas, and 
i* dexterous application. of them, for the discovery of 
trtith tnd-enlargement of knoiv ledge. 

Se€# IX*«««« TU Study of Mathematical Demonstrations 
of great avail in this respect* 

If, tbereferc,'we would form our mfuds to a habit of 
reasoning closely and io train, we caniwt take any 
more certain method, than the exercising Quijselvesin 
mathematical demonstrations, so as to contract a kind 
of familiarity with them, " not that we look upon it 
■as. necessary, (To use the i»ords^ ' of the gf^eat' Jfr. 
Locked that all men should be deep raathe^atkistnsi 
kilt that, having got the way of reasoning which Aat 
»tudy necessarily brings the mind tojj they may. be 
able to transfer h to other parts of- knowledge, as they 
shall have occasion. For in all sorts of reasonifjg every 
^ngle argument! should be managed is a mathematieaf 
demonstration, the connexion and dependencfc of ideas 
should be followed, till the mind is b^rought to the 
adurce on which it bottoms, • and can trace the cohe- 
rence through the whole train of proofs. It is in the 
general observable, that tlie faculties of our souls- arc 
impiroved and made useful to us just after the sawe 
aianncr as our bodies are. Would y©u have a man 
write or paint, dance or fence well, or perforih any 
oititt manual operation, dexterously and^with ease? 
Jjct him have ever so much vigour and activity, sup* 
pleness and address naturally, yet no* body expects 
this from him, unless he has been used to, it, and has 
•mpk>yed time and pains in fashioning and forming; 
Jms hand, or outward parts to these motions. Just s6 
it is in the mind ; would you have a man reason well, 
you must use him to it betimes, exercise his mind in 
obscrv mg the connexion of ideas, and following thcni 
ki train. Nothing does this better tjxan mathematics ; 
wkkh$ therefore, I think should be taught aft thos* 
have the time and opportunity, not so much t a 
theiJi mathematicians, as to tbikke them reasona- 
twes ; for though we all call ourselves so, bc«* 
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MUse -we tre borti to tt, if mt please ; yet we m&f 
truly say, nature gives us but the seeds of it. We ai^ 
born to be, if we please, rattomil Creatwres ; but *ti^ 
Use and exercise only that makes us so, and we are in- 
deed so, no farther than industry and application i^s> 

carried us/*' Conduct of the Understanding, 

« 

See. K:*»»As also of such Authors on other Subjects y as 

; ure distinguished for Strength and Justness of Rea^ 

sauingm 

' But although the sttidy bf mathematics be. of ill 
others, the most usefvl to form the mind ana give it 
an early relish of truth, yet ought not other parts of 
philosophy to be neglected* - Fof there also we meet 
with many opportunities of exercising the powers of 
the understanding ;«aii(ttbe.. variety of subjects natu- 
rally lead us to observe aU those different turns of 
thin^ing^ that are peculiarly ailapted to the irveral 
ideas we examine, and the truths we search after. 
A mind thus trained^ acquire* a certain maatery over 
>its own thoughts, insomuch that it can range and mo* 
Eel them at pleasure, and call such into view as best 
suit its presenttiesigns. - Now in this the 'whole art of 
reasoning consists, from among a great variety of dif- 
ferent ideas, to single out those that are most proper 
for the business in hand, and to lay them together ill 
tuch order, that from piaru and easy beginnings^ by 
gentle degree^, and a continual train of evident truthS| 
we may be insensibly led on to such discoveries, as at 
bur first setting out, appeared beyoroi the r^ch of the 
human understanding. For this pui^ose, besides the 
itudy of mathematics 'before recommended, we ought 
to apply ourselves diligently to the reading of such 
authors as havedistinguished themselves for strength 
of reasoning, and a just a^d accurate manner of think« 
fng. For it is observable, that a mind exercised and 
leasoned t4» tfuth seldom rests satisfied in a bare ton* 
templation of the arguments offered, by others,' but 
wtH be frequently essaying: Its ow*n sirngth, and^urt 
luingits discbveticf npon thVpknitts most accustom 7 
lW to. Thus wfe-insesdbly contract a habit of 'trawn-f 
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truth, from one <sta^tof another, and of inve&tigatin|^ 
those general relatii}ns and properties which we af- 
terwards ascribe to particular things, according as "we 
£nd them comprehcndedr under the abstract ideas to 
which the properties belong. And thus having parti«p 
cularly shown how we are to distribute the several ob« 
jects of nature under general ideas^what properties 
^e are to ascribe to them in consequence of thatdistri- 
'button, and how to trace and investigate the properties 
themselves; I think I have sufficiently ex^ained all 
tliat is necessary towa^sa due conception of reason- 
log^ and shall therefore here conclude thist chapter* . 

Cjbap; IV. ~ 

OF THE FORIi^ OF SYLLOGISMS. 

Sec. 1.,.. The Figures of Syllogismsm 

HITHERTO we have cpxiteuted ourselves with t 
general notion of syllogisms, and of the parts of 
which they consist. It is now time to enter a little 
more particularly into the subject, to examine their 
various forms, and to lay open the rules of argument 
tation proper to each. In the syllogisms mentioned in 
the foregoing chapters, we may observe, that the middle 
term is the subject of the major proposition, and the 
predicate of the minor* This disposition, though the 
most natural and obvious, is not, however, necessary ; 
it frequently happening, that the middle term is tfie 
subject in both the premises,* or the predix^ate in both ; 
atid sometimes, directly contrary to its disposition in 
the foregoing chapters, the predicate in the majors and 
the subject in the. minor. Hence the distinction of syU 
jpgisras into various kinds, called ^^ure^ by.logicians* 
^ov Jigurey accordipg- to their use of the word, is no- 
ijiing else bpt jhe or4er and disposition of the. middle 
term in any syllogisin. ;' .^V^iis thisdispo3kibu;i^, Vc 
•'tpj four-fold, so' the figure? ijrsyliogisms tlience am^ 
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iog are four in number. When the miiile term is the 
■ubject of the major pro|iositiony and the predicate^ of 
the minoTy we have what is called the JirU figure* If 
on the other handy it is the predicate of both the prc« 
misesy the syllogism is said to be in the second figure* 
Again, in the third figure^ the midddle term is the sub«i 
ject of the two premises. And lastly, by making it the 
predicate of the majory and subject of the minor^ we 
obtain syllogisms in the fourth ^^ure. 

Sec. IJ....TAtf Moods of Sjllogisms* 
But besides this fourfold distinctioii of syllbglsmi, 
there is also a farther subdivision of them in every fi». 
gure, arising from the quantity and quality y as they are 
called, of the propositions. By quantity we mean the 
consideration of propositions as universal or particular^ 
by quality as affirmative or negative. Now as in all the 
several dispositions of the middle, terniy thepropositions^ 
of which a syllogism consist^, may be either liiniversat 
or|>articular, affirmative or ^gative .; the due determi* 
nation of these, and so putting them together as the 
laws of argVQientation r^<]uire,,CQi>stitutc what logici^ 
ans call tjh4 ma&ds of syUogisnE^s*. ; Of these moods there 
are a determinate number to every figurcy including 
eU the possible ways in which propositions diffisriug im 

Juahtity or quality can be combined, according to any 
isposition of the middle termy in. order to arrive at a 
just conclusion. . The shortness of the present work 
will not allow of entering into a more partifiulap des<v 
cription of these several distinctions and divisions. I 
shall therefore content myself with referring the rea- 
der to the Fort . Royal art of thinkihgy where "he will 
find the moods 2Lnd figures of syllogisms distinctly ex* 
plained, and the rules proper to each very neatly dc« 
monstrated. ...... 

See. llL.*.Foundati<m of the other Divisions of SyU 

logUms. 

The division of syllogisms according to mood an4 

^ £gnre, respects those especially, which arc known by 

the name of plain simple Syllogisms j that is, which ant 

hounded to tl^re^ propesUii^us, aU simple, aaiiwliei« 
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the ftxtrerties and middle term are connected, accotd* 
Ing to the rules laid down above* But as tlie mind is 
not tied down to any one precise- fortn of reasoning, 
bat sometimes makes use of : more » sometimes q£ few- 
er premises, and often takes in compound and conditi* 
onal propositions, it may not be dmisa to take notice 
t)f the different forms derived from this source, and ex- 
plain the rules by which the mind conducts itself in 
the use of them, .:> 

Sec« IV.,.. Canditisnal syllogisms* 

. When' in any syllogism, the major is a conditional 
propositi9a, tljie syllogism itself is termed conditional 
O^Jiius.: . , 

J if there is a JSod, he ought tq be wophippcd. 

But there is a God : 
' TRcrefope he bught to be v^orshipp^d, 

In this example, the major or first proposition, is wtt 
see, tdnditionj^l, and therefore the syllogism itself is 
also of the ki-rid called by that name. And here we 
are to observe', that all conditional propositions arc 
made up of two distinct parts ; one • expressing the 
Condition upon which tlw predicate agrees or disagr^et 
with the subject, aV in -this now. before us, if there is » 
Uod; the other jaiiiing or disjoining the «aid predi- 
cate and subject, as here, he ought to be worshipped* The 
first of these parts, or that which implies the condi^. 
♦ion, is called the antecedent ; the second, where wc 
join or disjoin the predicate and subject, has the name 
of the consequent* 

'Sec. Y,.*,Ground 0/ Illation in conditional Syllogisms,'' 
These things explained, we are farther to observe, 
that in all propositions of this kind, supposing thenj 
to be exact in point of form, the relation between the 
antecedent and consequent, must ever be true and 
real ; that is, the antecedent must always contain 
■ome' certain and genuine conditioa which .necessa* 
rily implied the consequent; for otherwise, the pro- 
position itself will be false, and therefor^ otight fiot 
to he admitted into our reasonings. Hence it folio w3>. 
that when, any conditional proposition is assumed,^ if 
^c adiiut thp Wccedcn: of that proposition, wc musy 
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at th« same time, acccasafily admit the consequent : 
but. if we reject the CDnse<|uei>t, we are, in like m^n4, 
ner, bound, to reject also, the antecedent. For as the 
antecedent always expresses spme condition which ne-* 
cessarily implies the truth of the consequent ; by adw 
mittiirg the antecedent, we allow of that condition, 
• and therefore ought also to admit the consequent. In 
like manner, if it appears that the consequent ought 
to be rejected, the antecedent evidently must be so 
too ; because, as we just now demonstrated, the ad- 
mitting of the antecedent would necessarily imply the 
admission also of the consequent. 

See. VI..,. 7%^ two Moods of Conditional Syihg^ism*' 

From what has been said, it appears, that there arc 
two ways of arguing in hypothetical &y\log\smi whicH 
lead to a certain and unavoidable conclusion. For as the 
major is always a conditional proposition, consisting of' 
an antecedent and a consequent ; if the minor admits 
the antecedent, it is plain, that the conclusion must ad- 
mit the consequent. This is called arguing from thq 
admission of the antecedent to the admission of the con« 
sequent, and constitutes that mood or species of hjpo-r 
#/2f^;ca/ syllogisms, whichis distinguished in the schools 
fay tlie name of tht modus ponens^ inasmuch as by it the 
whqle conditional proposition, both antecedent and 
consequent, is established. Thus, 

If God is infinitely wise, and acts with perfect freedom, he 

does nothing ^ut what is best. 
But God is infinitely -wise, and acts with perfect freedon^. 
Therefore he does nothing but what is best. 

Here we see the antecedent or first part of the con- 
ditional proposition is established in the minor^ and the 
consequent or second part in the conclusion ; whence 
the syllogi^ itself is an example of the modus ponens* 
Put if now we on the contrary suppose, that the minor 
rejects the consequent, then it is apparent, that the 
conclusion must also reject the antecedent. In this casp 
We are said to argue from the removal of the consequent, 
to the removal of the antecedent ; and the particular 
'in^d or species of syllogism thence arising is called bjr 
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logician^tfae modus, toltcui ; bccitiM iatt, both antece- 
dent and consequent are Tejccted or taken away, u mp> 
pEir* by the following exarapis i 

If Qod were n6tabE4ng (if infinite goodnen.cOthcrwoaU 
Itc consult t4ie happtiueB of hin cnatBres. 
Bw Goddoeiconiuli tbehappincMof hiicreatitei: 
Therefore He it a Beingof InfiaiieGoodoeiE.. 

Sec. 'V\l,...They iticladi ail the Legitimate Wqjis of 
jirgoing. 
These two species take in (he whole clais of cotu^itf- 
0nal iyDogUms^ and inclade all the possible ways of 
arguing that lead to a legitimate conclusion ; because 
wo cannot here proceed by a contrary process of rea- 
(oning, that is, fronl the removal of the antecedent to 
the removal of the consequent, or from the establish* 
ing of the consequent to the establishing of the ante- 
cedent. For although the antecedent always eypressel 
some real condition, which, oncC admitted, necessarily 
Implies the consequent, yet it does not follow, that 
there is therefore no other condition ; and if so, then) 
Bfter remoTing the antecedent, the consequent may 
still hold, because of some other determination that in* 
Feri it. When we say : 1/ a stone I'l exposed somt 
time to the rqyt of the sun, if mil contract a eertaitt 
degree of hett i the proposilion is certainly true, and, 
sdmitting the antecedent, we must also admit the con- 
sequent. But as there are other ways by which a stonC 
may gather heat, it will not follow from the ceiAing 
of the be fore -mentioned condition, that therefore the 
"consequent cannot take place. In other words, we 
cannot argue, iut the stone ha no( been exposed to the 
rays of the sua ; therefore neither has it aiiy degree of 
heat ! inasmuch as there are a great manj other ways 
by which heat (iiight have been communicated to it. 
And if we cannot argue from the removal of the antece- 
emoval of the consequent, no more can we 
[mission of the consequent to the admis- 
antecedent. Because as the consequent 
jm a great variety of different inppositi- 
jwirg of it does not determine the prcciie 
but ooly ttiat mric of tbem anut t>k» 
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^laCe. Thus in the foregoing proposition, if a stone 
is exposed some time to the rays of the sun^ it will con^ 
tract a tertain degree of beat : admitting the conse« 
qaent, viz. that it has contracted a certain degree of 
heaty we are not therefore bound to admit the antel 
cedent, that it has been some time exposed to the rajs of 
the- sun; because there ai« many other causes whence 
that heat may have prox:eeded* These two ways of 
'arguing, therefore, hold not in conditional syllogisraSk 
Indeed, where the antecedent expresses the only condij^ 
tion on which the consequent takes place, there they 
may be applied with safety ; because^ wherever that con* 
liition is not^ we are sure that neither can the consequent 
be, and so may argue from the removal of the one to 
the removal of the other ; as, on the contrary^ where*. 
>erthe consequent holds, it is certain that the condition, 
must also take place ; which shows, that by establish^ 
ing the consequent, we at the same time establish the 
Antecedent. But as it is a very particular case, and 
that happens but seldom, it cannot be extended into a 
general rule, and therefore affords not any steady an& 
universal ground of reasoning upon the .tw<^;foregoin^ 
suppositions. 

S^c. VlII....TAtf Manner of Arguing m.J^isjunct it e 

Syllogisms. 

As from the major's being a conditional propoeitioii^* 
we obtain the species of conditional syllogtsms; Hf> 
where it is a disjunctive«proposTtion,the syllogism; «o 
which it belongs^ is c2Lllcd€Usjunctii)e^ as in the folloW«i 
Ing example : ' • > , ;< j 

The worid is either self -existent, oc tk^ nrotk 6f some fi^* 
nite or of some infinite being. 

^utit is not self-existent, nor the work of a finite beings 

Therefore it is the Work of an infinite being. 

Now a disjunctive proposition is thatwhere of seve*» 
ral predi4:ates we afiirm one j^ecessarijy to belong ^o 
the subject, to the exclusion of all the rest, but lca,Ye 
that particular one undetermined* Hence it follows^ 
that as soon as we determine the particular predicate^ 
all the rest are of course to be rejected j or if we re- 
ject all the predicates but Qne^ that one ac^essarii; 
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takes place. When, therefore, in a disjunctive sylIo« 
gism, the several predicates are enumerated tn the ma- 
jor»»*A{ the minor establishes any one of these predl* 
catesi the conclusion ought to remove all the rest ; or 
if, in the minor^ all the predicates but one are remov* 
ed, the conclusion must necessarily establish that one* 
Thus in the disjunctive syllogism given above, the ma* 
jor affirms one of three predicates to belong to the 
earth, viz. self-existence^ or that it is the work ofajinitey 
or that it is the work of an infinite being. Two of these 
predicates are removed in the minor^ viz* seif-existence^ 
ami the work of a finite being. Hence the conclusion 
necessarily ascribes to it the third predicate, and af« 
£rms, that it is the work of an infinite being. If now 
yrt give the syllogism another turn, insomuch that the 
piinor may establish one of the predicates, by affirmix^ 
the earth to be the production of an infinite being..n. 
then the conclusion mutt remove the other two, assert* 
ing it to be neither self 'existent^ nor the work ofaji" 
nite being. These are the forms of reasoning in this 
^cies of syllogisms, the justness of which appears at 
first sight ; and that there can be no other, is evident 
fro;^ the very nature of a disjunctive proposition* 

Sec«...IX. Imperfect or mutilated Syllogisms. 
In the steveral kinds of syllogisms hitherto mention- 
ed, we may observe, that the parts are complete ; that 
Id, the three propositions of which they consist are re- 
^ presented in form. But it often happeifs, that some 
( one of the premises is not only an evident truth, but 
. fllso familiar and in the minds of all men ; in whicK 
case it is usually omitted, whereby we have an imper<» 
feet syllogism, that seems to be made up of only two 
proposition. Should we, for instance, argue in thi^ 
manner : 

Every man is mortal ; 
Therefore every king is mortal j 
• the syllogism appears to be imperfect, as consisting but 
" of two propositions. Yet it is really complete, only the 
minor [every kihg is a man'] is omitted, and left to the 
reader to supply,' as being a proposition so familiar and 
fyidenti that it cannot escape him. 
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Sec. X. EnthymemeSm 

These Mcmingly imperfect syllogisms are called 
Enthymemesy and occur very frequently in reasonings 
especially where it makes a part of common conversa* 
tion* Nay, there is a particular elegance in them, be- 
cause not displaying the arguments in all its parts^ 
they leave somewhat to the exercise and invention of 
the mind. By this means we are put upon exerting^ 
ourselveS) and seem to share in the discovery of what 
is proposed to us. Now this is the great secret of fine 
writing, so to frame and put together our thoughts, 
as to give full play to the reader's imagination, and 
draw him insensibly into our very views and course of 
reasoning. This gives a pleasure hot unlike to that 
which the author himself feels in composing. It besides 
shortens discourse, and adds a certain force and liveiW 
ncss to our arguments, -when the words in which they 
ai% conveyed,, favour the natural quickness of the mind 
In its operations, and a single expression is left to ex« 
hibit a whole train of thoughts. 

Sec. J^hM,,Ground of Reasoning in immediate Const"' 

quencesm 
But there is another species of reasoning with two 
propositions, cwhich seems to be complete in itself, and 
where we admit the conclusion, without supposing a«y 
tacit or suppressed judgment in the mind, from wluch 
it follows syllogistically. This happens between pro« 
positions where the connexion is such, that the admis- 
sion of the one, necessarily, and at the first sight, im* 
plies the admission also of the other. For if it so falls 
out, that the proposition, on which the other depends, is 
self-evident, we content ourselves with barely affirm- 
ing it, and infer that other by a direct conclusion* 
Thus, by admitting an universal proposition, we are 
forced also to admit of all the particular propositions 
comprehended under it, this being the very condition 
that constitutes a proposition universal. If then that 
universal proposition chances to be self-evident, the 
particular ones follow of course, without any farther 
train of rejisoning* Whoever allows^ for instance, 
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that things equal to one and the same thing are equal to 
one another^ must at the same time allow, that two tri" 
mngles, each equal* to a square , whose side is three 
inches J are also equal between themselves. This argu- 
a»nt therefore, 

Things equal to one and*thc samething, are equal to* one 
another ;. 

Therefore those two triangles, each equal to the square of 
a line of three inches, are equal between themselves ; 
is complete in its kind, and contains all that is ne^tes* 
^ary towards a just and legitimate Conclusion. For the 
^rst or universal proposition is self>evident, and there- 
fore requires no farther proof. And as the truth of (h^ 
particular is inseparably connected with that of the 
universal, it follows from it by an obvious and una<« 
Voidable consequence. 

T!««;i 'm.,..A!!r^^€tble to Syllogisms of somi^vne 

form or other*' 

[ Kow in all cases of this kind where propositions are 
deduced one from another, on accoui^t of a known and 
evident connexion, we are said to reason by immediate 
ee^sequence* Such a coherence of propositions, mani- 
fest at first sight, and forcing itself upon the mind, fre- 
^[uently occurs in reasoning. Logicians have explain- 
id at sor^e leangth, the several suppositions upon which 
h takes place, and allow of all immediate consequences 
that follow in conformity to them. It is, however, 
f/bservabltf, that ^hese arguments, though seemingly 
complete, because the conclusion follows necessarily 
from the single proposition that goes before, may yet 
be considered as real enlhyme'mes^ whose majory which 
is a conditional proposition, is wanting. The syllo- 
gism but just mentioned, when represented according 
tb' this view, will run as follows : 

if things equal to one and the same thing are equal to one 
another; these two triangles, each equal to a sqbare 
whose side is three inches, are also equal between them- 
selves. 
But things equal to one and the same thing, are equal to 
one another ; 
" Therefore also these triangles, &c. are fqual between 
ihcmselvcs. 
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This observation will be found to hold in all immedi. 
ate consequences whatsoever, insomuch that they are 
in fact no more than enthymemes of hypothetical syU 
logisms. But then it is particular to them, that the 
ground, on which the conclusion rests, namely, its co« 
herence with the minor, is of itself apparent, and seen 
immediately to flow from the rules and reasons of logic* 
As it is,- therefore, entirely unnecessary to express % 
self-evident connexion, the major, whose office that is^ 
is constantly omitted ; n^y, and seems so very little 
needful to enforce the conclusion, as to be accounted 
commonly no part of the argument at alL It must 
indeed be owned, that the foregoing immediate conse- 
quence might have been reduced to a simple, as well 
as an hypothetical syllogism. This will be evident to 
any one who gives himself the trouble to make the ex- 
periment. But it is not my design to enter farther in- 
to these niceties, what has been said sufficing to show, 
that all arguments consisting of but two propositions^ 
are rejil enthymemes, and reducible to complete syllo- 
gisms of some one form or other. As, therefore, the 
ground on which the conclusion rests, must needs be 
always the same with that of the syllogisms to which 
they belong, we have here an universal criterion, 
whereby at ail times to ascertain the justness aod valid- 
ity of our reasonings in this way. ' 

Sec. XIII.. ..^ Sorites of plain simple Syllogis^rtis* 

The next species of reasoning we shall take ndticej 
of here, is what is commonly known by the name of a 
sorites. This is a way of arguing, in which a great 
number of propositions are so linked together, that the 
predicate of one becomes continually the subject of the 
next following, until at last a conclusion is formed, by- 
bringing together the subje<^ of the first propositi6n 
and the predicate of the last. Of this kind is the fol- 
lowing argument :" 

God is omnipotent; 

An omnipotent being 'can do every thing possible," ' r 

He that can do eveiy thing possible, can do whatever in<v 
volves not a contradiction .• ^ • ' 

Therefore God can do whatever involves not a cohlradictioB,* 
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* This particulat cdmbination of propositions nlay^e 
continued to any length we please, without in the least 
l^eakening the ground upon which the conclasion rests. 
The reason is, because the sorites itself may be resolv- 
ed into as many simple syllogisms as there are middle 
"^ernis in it ; where this is found universally to hold^ 
that when such a resolution is mad^, and the syllogismSi 
ire placed in train, the conclusion of the last in -the 
series is also the conclusion of the sorites. This kind 
of argument, therefore, as it serves td unite several syl- 
logisms into one, must stand upon the same foundation 
•#ith the syllogisms of which it consists ; and is, in-'^ 
deed, properly speaking, no other than a compendious 
way of reasoning syllogistically. Any one may be sa- 
tisfied of this at pleasure, if he but takes the trouble of 
resolving the foregoing sorites into two distinct syllo- 
l^sn^s. For he will there find, that he arrives at the 
same conclusion, and that, too, by the very same train 
•f thinking, but with abundantly more words, and the 
addition of two superfluous propositions. 

Sec. X|V..M^ Sorites of Hypothetical SyllogismSm 

What is here said of plain simple propositions, may 
fcc well af>plied to those that are conditional ; that is, 
finy number of them may be ^o joined together in a 
aeries, that the consequent of one, shall becom^ contin- 
iially the antectd^nt of the next following ; in which 
case, by establishing the antecedent of the first propo- 
sition,' we establish the consequent of the last, or by 
removing the last consequent, remove also the first an- 
ttcedeitt. This way of reasoning is exemplified iii the 
JbWowing argument : 

\t we We any person, all Amotions of hatred towards him 

c^ase. 
If ail emotions of hatred towards a petsdn cease, we cannet 
. rejoice in his misfortunes. 
If we rejoice not in his misfortunesi we certainly wiak 

him no intary. 
Therefore if we love a person, we wish him no injmy. 
It is evident that this soriiesy as well as the last, pay 
he resohed into a series of distinct syllogisms, with 
Ws only difference, t*at here the syllogisms are all con- 
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ditiotial. But as the conclusion of the last sylTogism in 
the series is the same with the conclusion of the sorties^ 
it is plain, that this- also is a compendious vra^ of rea- 
soning, whose evidence arises from the evidence of the 
several single syllogisms into which it may- be resolved* 

Sec. XV.... The Ground of Reasoning by Induction* 
I come now to that kind of argument^ which logici- 
ans call induction ; in order to the right understanding 
of which, it will be necessary to observe, that our ge« 
neral ideas are for the most part capable of various sub- 
divisions. Thus the idea of the lowest species may ht 
subdivided into its several itidividuals ; the idea of any 
geniiSt into the dififerent Species it coiliprehends ; and 
so of the rest* If then we suppose this distribution to 
be duly made, and so as to take in the whole extent of 
the idea to which it belongs ; then it it plain^ that all 
the subdivisions or parts of any id^a taken together con* 
stitute thitt whole idea. Thus the several individual* 
of any spectes^taken together constitttte the whok spe^i 
cies, and all the various species comprehended under 
any genus, make up the whole genus. This being allow* 
ed, it is apparent, that whatsoever may be affirmed of 
all the several subdivisions and classes of any idea^ 
ought to be affirmed of the whole general idea to which 
these subdivisions belong. What may be affirmed of 
nil the individuals of any species, may be affirmed of the 
whole species j and what it ay be affirmed of ail the 
species of any genus, xtkVf also be affirmed of tbe wholtf 
genus ; because all the individuals, taken together, are 
the same with the species^ and all the species taken to-i^ 
getheri the same if ith tbe ^emis* 

Sec. XVI..... The Farm and Structure of an Argu^ 

• ment by Induction* 
This way of arguing, where we infer universally 
Conccrnifig any idea, what we had before affirmed or 
denied separately, of all its several subdiyisionA and 
parts, is called reasoning by induction* Thus if we sup- 
pose the whole tribe of animals, subdivided into men, 
beasts, birds, insects, and £$he;5, and then reason con- 
cerning them after this manner; AH men have a 
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povaer of beginning^fnotion ; all beasts^ birds^ and in^ 
sects J have a povfer of beginning motion ; all f sites 
have a power of beginning motion ; therefore ^all ani» 
tnals have a power of beginning motion : The argu- 
inentis an induction* When the subdivisions^ are just, 
so as to take in the who]e general idea, and the enu« 
•meration is perfect, that is, extends to all and every of 
the .inferior classes or parts ; there the induction is 
complete, and the manner of reasoning by induction 
is apparently conclusive. 

Sec* JLVlI.*»mThe Ground of Argumentation in a Di'^ 

lemma* 

The last species of syllogisms I shall take notice of, 
in this chapter, is that commonly distinguished by the 
name of a dilemma* A dilemma is an argument by 
"which we endeavour to prove the absurdity or falsehood 
of some assertion; In order to this we assume a con- 
ditional proposition ; the antecedent of which is the as« 
sertionto be disproved and the consequent a disjunc- 
tive proposition, enumerating all the possible suppo- 
sitions upon which that assertion can take place. If 
then it appears, that all these several suppositions 
ought to be rejected, it is plain, that the antecedent, or 
assertion, itself, -must be so too* When, therefore^ 
such a proposition* as that *before*mentioned, is made 
the major of any syllogism— if the minor rejects all 
the suppositions contained in the consequent, it fol- 
lows necessarily, that the conclusion ought to reject 
the antecedent, which, as we have said, is the very as- 
sertion to be disproved* This particular way ot ar- 
guing, is that which logicians call a dilemma ; and- 
from the account here given of it, it appears, that we 
may.in general define it to be an hypothetical syllogism^ 
tffhere the consequent of the major is a disjunctive pro* 
position^ which is wholly taken away or removed in the 
minor. Of this kind is the following : 
If God did not create the world perfect in its kind, it 

must cither proceed from want of inclination, or from 

want of power. 

't it could not proceed cither from want of inclination, 
*'rom want of power. 
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Thcfcfote he created the world perfect in its kind. • Or 
vsbieb it tbt^ame thing .* 'Tis absurd to say that he did net 
create the world perfect in its kind. 

Sec. XVIII.;,. ^n universal Description of it* 

The nature then of a dilemma is uniTersally thif« 
The major is a conditional proposition, whose conse- 
quent contains all the several suppositions upon which 
the antecedent can take place. As, therefore, these 
lappositions are wholly removed in the minor^ it is 
evident, that the antecedent must be so too ; insomucl| 
that we here always argue from the removal of the 
consequent to the removal of the antecedent* That 
is, a dilemma is an argument, in the modtis tollens of 
hypothetical syllogisms, as logicians love to speak* 
lience it is plain, that if the antecedent of the major 
is an affirmative proposition, the conclusion of the di" 
hmma will be negative ; but if it is a negative propo* 
Mtion, the caiiclusion will be affir^mative. I cannot 
dismiss the subject without observing, that as there ia 
«omething very curious and entertaining in the struc- 
ture of a dilemmay so is it a manner or reasoning that 
occurs frequently in mathematical demonstrations* 
Nothing is more common with Euclid^ when about to 
ahoir the equality of two given figures, or, which is the 
same thing, to prove thg absurdity of asserting thcni 
unequal ; nothing, I say, is more common >vith him^ 
than to assume, that if the one is not equal to the other^ 
it must be either greater or less : and having destroy-. 
ed both these suppositions, upon which alone the asser- 
tion can stand, he thence very naturally inteVs, that the 
assertion itself is false. Now this is precisely the rea* 
soning of a dilemma^ and in eveiy step coincides with 
the frame and composition of that argument) as w^ 
have described it abovet 
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Cftap, V. 

OF DEMONSTRATION. 

Sec. 1.,..0J^ R^afoning by a Con:atenation of Syllogisms • 

HAVING dispatched what seemed necessary to bo 
said ivith regard to the forms of syllogitmS) "we 
now proceed to supply their use and application in rea« 
.soning. We have seeni that in all the different ap- 
pearances they put on, wc still arrive at a just and le- 
gitimate conclu&ion. Now it often happens, that the 
conclusion of one syllogism becomes a previous pro- 
position m another, by which means great numbers of 
them are sometimes linked together in a series^ and 
truths are made to follow one another in train. And 
as in such a concatenation of syllogisms, all the vari- 
ous ways of reasx)ning that are truly conclusive, may be 
with safety introduced ; hence it is plain, that in de- 
idncing any truth from its first principles, especially- 
when it lies at a considerable distance from them, we 
are at liberty to combine all the several kinds of argu- 
Bients above explained, according as they are found best 
to suit the end and purpose of our enquiries. When a 
proposition is thus, by means of syllogisms, collected 
from othersL more evident and known, it is said to be 
proved ; so that we may in the general define the proof 
of a proposition^ to be a syllogism, or series of syllo- 
gisms, collecting that proposition from kaown and evi« 
dent truths'. But more particularly, if the syllogisms, 
of which the proof consists, admit of no premises but 
definitions, self-evident truths, and propositions alrea- 
dy established, then is the argument so constituted cal- 
led a demonstration ; whereby it appears, that demon- 
straitions are ultimately founded on definitions and self- 
evident propositions. 

Sec. Ih,.. All Syllogisms whatsover Reducible to the 

first Figure* 

But as a demonstration oft-times consists of a long 


^ OF LOGIC* 167 

chain of proofs, where all the various ways of arguing 
have place, and where the ground of evidence must of 
course be different in different parts, agreeably to the 
form of the argument made use of ; it may not per- 
haps be unacceptable, if we hcrt endeavour to reduce 
the evidence of demonstration to one simple principle^ 
whence, as a sure and unalterable foundation, the cer- 
tainty of it may in all cases be derived. In order to 
this we must first observe, that all syllogisms whatso* 
ever, whether compound, multiform, or defective, are 
reducible to plain simple syllogisms in some one of the 
four figures. But this is not all. Syllogisms of the 
first figure in particular admit of all possible conclu- 
sions : that is, any proposition whatsoever, whether aii 
universal afiirmarive, or universal negative, a particu* 
lar affirmative or particular negative, (which fourfold 
division, as we have already demonstrated in the second 
part, embraces all their varieties) any one, I say, of 
thvse may be inferred, by virtue of some syllogism in 
the first figure. By this means it happens, that the syl- 
logisms of all the other figures ar« reducible also to 
syllogisms of the first figure, and may be considered as 
standing on the same foundation with them. We cannot 
here demonstrate and explain the manner of this re- 
duction, because it would too much swell the bulk of • 
this treatise. It is enough to take notice, that the 
thing is universally known and allowed among logici* 
ans, to whose writings we refer such as desire farther 
satisfaction in this matter. This then being laid down, 
it is plain, that any demonstration whatsoever may be 
considered as composed of a series of syllogisms, all in 
the first figure. For since all the syllogisms, that en- 
ter the dempnstration, are reduced to syllogisms of some 
one of the four figures, and since the syllogisms of 
al} the other figtircs are farther reducible to syllogisms 
of the first figure, it is evident, that the whole demon- 
stration niay be resolved into a series of these last syl- 
logisms. Let us now, if possible, discover the ground 
upon which the conclusion rests, in syllogisms of the 
first figure ; because, by so doing, we shall come at an 
^iversal principle of cerUi&ty, j^hcAce the evideppo 
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of all demonstrations^ in all their parts, may be ulti* 
matcly derived, 

Scc.-III....T%tf ground of Reasoning in the first Figure* 
The rules then df the .first figure are briefly these* 
The middle term is the subject of the major proposi« 
tion, and the predicate of the minor. The major is al* 
tfays an unirersal proposition, and the minor alwayr 
kfiirniativei Let us now see ./what effect these rulc« 
WHI have in reasoning. The major is an universal pro* 
position, of which the middle term is the subject, and 
Ihe predicate of the conclusion the predicate. Hence 
It appears, that in the major^ the predicate of the coiu 
xlusion is always affirmed or denied universally of the 
middle term. Again, the m/nor isanaiRrmative pro*» 
position^ whereof the subject of the conclusion is the sub- 
ject, and the middle term the predicate. Here then 
>he middle term is affirnied of the subject of the con^ 
vlusion : that is, the subject qf the conclusion is affirmed 
^0 be comprehended under, or to make a part of the m/£?« 
'die term. Thus then we see what is done in x\it premises 
of .a sy 1 logism of the first figi^re* The predicate of the 
^conclusion is universally affirmed or denied of some idea* 
-The subject of the conclusion is affirmed to be, or to 
make a part of that idea« Hence it naturally and una* 
^oidably follows, that the predicate of the conchtsion 
ought to be affirmed or denied of the subject. . To 
'illustra<te.this by an example, we shall resume one ot 
the syllogisms of the, first chapter : 
Every creature, possessed of reason and liberty, is accoaml^ 

tbUe for his action^ 
Man is u creature possessed of reason and liberty : 
Therefore man is accountable for his actions. 
Here, in the first proposition, the predicate of the 
tdhclusion, aeeountablenessj is affirmed of all creatures 
that have reason and liberty. Again, in the second 
.proposition, man^ the subject of the conclusion, is af- 
.^rmed to be, or to Make a part of this class of creatures* 
Hence the conclusion necessarily and unavoidably fol- 
ows, viz. tha( man is accountMefor his actions. I say 
^ follows necessari'ly and u;^avoidabIy« Because, if 
n^and iibcTrty be that which Qonstitutes acrtatoit 
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Uccountahlcy and fnan has reason and liberty, it Is plain 
he has that which constitutes^ him accountable. In like 
manner, where the major is a negative proposition, er 
denies iht predicate of the conclus ion Muxvcx^iWY of the 
middle term $ as the minor always asserts the subject 
of the conclusion to be or make a part of that middle 
term, it is no less evident, that the predicate of the 
eonchtsioH ought in this case to be denied of the sub^ 
ject* So that the ground ^ reasoning, in all syllo-^ 
gisms of the first figure, is manifestly this : Whatever 
may be affirmed universally of any idea, may be affirm* 
ed of every or any number of particulars comprehended 
under that idea. And again : Whatever may be deni'" 
ed universally of any idea, may be in like manner denim 
ed of every or any number of its individuals* These 
two propositions are called by logicians the dictum de^ 
omni, and dictum de nuUo, and are indeed the great 
principles of syllogistic reasoning ; iiAsmuch as all 
conclusions whatsoever, either rest immediately upotl 
theiii, or upon propositions deduced from them. But 
what adds greatly to their value is, that tkey are really 
self-evident truths, and such as we cannot gainsay^ 
without running into an express contradiction. To 
affirm, for instance, that no man is perfect, and yet ar«_ 
gue that that some men are perfect ; or to say that all 
men are mortal, and yet that some men are not mortal, ig 
to assert a thing to be and not to be at the same time* 

Scc« lY. •..Demonstration^ an Infallible Guide to Truth 

and Certainty* 

And now I think we are sufficiently authorized te 
affirm, that in all syllogisms of the first figure, if the 
premises are true, the conclusion must needs be true* 
if it be true that the predicate of the conclusion, whe- 
ther affirmative or negative, agrees universally to some 
idea,. ..and if it be also true, that the subject of the 
conclusion is a part of or comprehended under that idea; 
then it necessarily follows, that the predicate of the 
conclusion agrees also to the subject. For to assert the 
tontral-y, would be to run counter to some one of the 
two principles before established j that iS|ti would bt 

P 


ISfQ DUNCAN'S ELEMENTS 

to maintain an evident contradiction* And .thus yrt " 
are come at last to the point we have been alt along ea» 
deavouring to establish ; namelyi that every proposi- 
tion! wliich can be demonstrated| is necessarily true* 
For as every demonstration may be resolved into a se« 
ries of syllogisms, all in the first figure, and as in an/ 
one of these syllogisms, if the premises are true, the* 
conclusion must needs be so too : it evidently foUowsi 
that if all the several p^gmises are true, all the several 
conclusions are so^ and iKisequently the conclusion al- 
so of the last syllogism, which is always the proposition 
to be demonstrated. Now that all the premises of si 
demonstration are true, will easily appear, from the ve>* 
ry nature and definition of that form of reasoning. A 
demonstration, as we have said, is a series of syllogisms, 
all whose premises are either definitions, self-evident 
truths, or propositions already establishea. Definitions 
are identical propositions, wherein we connect the des« 
cription of an idea with the name by which we choose 
to have that idea called ; and tlierefore as to their 
truth there can be no dispute. Self-evident propositi- 
ons appear true of themselvesy and leave no doubt or 
uncertainty in the mind. Propositions before esta* 
nlished, are no other than conclusions, gained by one 
«r more steps from definitions and self-evident princi* 
pies ; that is, from true premises, and therefore must 
needs be true. Whence all the previous propositions 
of a demonstration, being, we see, manifestly true, the 
lastconclttsion, or proposition to be demonstrated, must 
be so too. So that demonstration not only leads to cer- 
tain truth, but we have here a clear view of the ground 
and foundation of that certainty. Fo^ as in demonstrats- 
ing, w^ may be said to do nothing more than combine 
a series of syllogisms together, all resting on the same 
bottom ; it is plain, that one uniform ground of cer« 
tainty runs though the whole, and that the coi^clusions 
are every where built upon some one of the two prin- 
ciples before established, as the foundation of all our 
reasoning. These two principles are easily reduced in- 
to one, and may be expressed thus : Whatever predicate, 
phfthcr (ffirmatw or negative^ agrees wniversallj tp . 
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tfn^ ideOj the same must needs agree to everj or any 
ttumbsr of individuals comprehended under that idea* 
And thus at length we have, according to our first de« 
sign, reduced the certainty of demonstratron to one sim- 
ple anduniversal principle which carries itsown evidence 
along with it and which is, indeed, the ultimate foun* 
Nation of all syllogistic reasoning. 

Sec. V. Tfte rules of Logic furnish a sufficient eriterien 
' for the distinguishing between Truth and Falsehoodm 

Demonstration, 'therefore^ serving as an infallible 
-guide to truth, and standing on so sure and unaltcra* 
ble a basis, we may now venture to assert, what I doubt 
not will appear a paradox to many ; namely, that 
"the rules of logic furnish a sufficient criterion for the 
-distinguishing between truth and falsehood. For since 
every proposition that can be demonstrated is necessa* 
Tily true, he is able to distinguish truth from false- 
flood, who can with certainty judge when a propositioa 
is duly demonstrated. Now a demonstration is, as we 
have said, nothing more than a concatenation of syU 
logisms, all whose premises are definitions, self-evi- 
dent truths, or propositions previously established* 
To judge, therefore, of the validity of a demonstration, 
we jnustbe able to distinguish whether the definitions 
that enter it are genuine, and truly descriptive of the 
ideas they are meant to exhibit ; whether theproposi* 
tions assumed without proof as intuitive truths, have 
really that self-evidence to which they lay claim ; 
ivhether the syllogisms are drawA up in due form, and 
agreeable to the laws of argumentation ; in fine, whe- 
ther they are combined together in a just and orderly 
manner, so that no demonstrable propositions serve any 
where* as premises, unlesi they are conclusions of pre- 
vious syllogisms. Now it is the business of logic, ia 
explaining the several operations of the mind, fulfy to 
instruct us in all these points. It teaches the nature 
and end of definitions, and lays down the rules by which 
they dught to be framed. It unfoldS the several spe- 
cies of propositions, and distinguishes the self-evident 
from the demonstrable* It delineates also the differ- 
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ent forms of syllogisms, and explains the laws of argti* 
mentation proper to each. In fine, it describes the 
manner •£ combining syllogisms, so as that they, ma/ 
form a train of reasoning, and lead to the successive 
discovery of truth. The precepts of logic, therefore^ 
as they enable us to judge with certainty, when a pro- 
position is duly demonstrated, furnish a sure criterion 
for 'distinguishing between truth and falsehood* 

Sec. Yh»*mAnd extending to all Cases vfkere a certain 
Kn&wledge of Truth is attainable. 

But perhaps it may be objected, that demonstration 
IS a thing very rare and uncommon, as being the pre- 
rogative of but a few sciences, and therefore the crite- 
rion here given can be of no great use. I answer, that 
wherever by the bare contemplation of our ideas, truth, 
is discoverable, there also demonstration may be ob- 
tained. Now that I think is an abundantly sufEcient 
criterion, which enables us to judge with certainty^ 
In all cases where the knowledge of truth comes with- 
in our reach ; for with discoveries that lie beyond the 
limits of the human mind, we have properly no business 
nor concernment. When a proposition is demonstra- 
ted, we are certain of its truth. When, on the xon* 
trary, our ideas are such as have no visible connexion 
nor repugnance, and therefore furnish not the proper 
means of tracing their agreement or disagreementi 
^herc we are sure that kiiowledge, scicntifical know- 
ledge I mean, is not attainable. But where there is 
some foundation of reasoning, which yet amounts not 
to tht full evidence of demonstration, there the pre- 
cepts of logic, by teaching us to determine aright of 
the degree of proof, and of what is still wanting to 
render it full and complete^ enable us to make a due 
estimate of the measures of probability, and to propor- 
tion our essent to the grounds on whUh the proposi- 
tion stands. And this is all we can possibly aiTive at, 
or even so much as hope for, in the exercise of facul- 
'*s so imperfect and limited as ours. For it were 
'weight of folly, to expect a criterion that should 
^ us to distinguished truth from falsehoodj ia 
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%%%ks where a certain knowledge of truth is not at- 
tainable* 

•€^« VlI»«..TAff Dhtinction of Demonstration rnto dP* 

rect and indirect. 

We have^ now done with what regards the ground 
and evidence of demonstration ; but before we con* 
dude this chapter^ it may not be improper to take no- 
tice of the distinction of it into direct and indirect^ 
A direct demonstration is, when beginning with dcfir 
jiitions, self-evident propositions, or known and allowr 
ed truths, we form a train of syllogisms, and combine 
them in an orderly manner, <:ontinuing the series 
through a variety of successive steps, until at last w^ 
arrive at a syllogism, whose conclusion is^he proposl^ 
tion to be demonstrated* Proofs of this kind leave nQ 
doubt or uncertainty behind them ; because all the se« 
veral premises being true, the conclusions must be. so 
too, and of course the very last conclusion, or proposi* 
tion* to be" proved. I shall not, therefore, any farther 
enlarge upon this method of demonstrating ; having, I 
hope^ sufficiently explained it in the foregoing part of 
this chapter, and shown wherein the force and validity 
of it lies* The other species of demonstration is the 
indirect, or, as it is sometimes called^ the apohgical^ 
The. manner of proceeding here is, by assuming a pro* 
position which directly contradicts that we mean ta 
demonstrate, and thence by a continued train of. rea* 
soning, in the way of a direct demonstration, deducing 
^me absurdity or n^anifest untruth. For hereupon 
we ccfnclude iihat the proposition assumed wa^ ifaHef 
and theace again, by an immediate conseqoence^ that 
the proposition to be demonstrated is true* Thsis -Eu^ 
elidf-txi hi« third book) being to demonstrate, thatcir^ 
ties which touch one another inwardly have not tha 
same centre ; assunies the direct contrary to this,. Vi%^ 
thai pheylmve the same centre ; and .hence by, an tvi^ 
dent train of reasoning, proves, that a part is ^qual ta 
the ^tiole. 'f he^ supposition therefore leading to the 
absurdity, he concludes to be false, viz* that cit^Ies 
touching one another inivardly have t*he same centre^ 
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and thence again immediately inferSi that thej hcBoi 
not the same centre* 

Sec* VIII.,.Cr^»iii/ of Reasoning in indireet Demon* 
. strations. 

Now because this manner of demonstration is ac- 
counted by some not altogether so clear and satisfac- 
tory nor to come up to that full degree of evidence, 
"which we meet with in the direct way of proof; I 
shall, therefore, endeavour here to give a particular il- 
lustration of it, and to show that it equally with the 
other leads to truth and certainty. In order to this 
^re must observe, that two propositions are said to be 
contradictory one. of another, when that which is as- 
serted to he in the^ one, is asserted not to be in the 
other* Thus the propositions— ^irc/^j that touch one 
another inwardfy have the same centre— and circles that 
touch one another inwardfy have not the same centre^^^ 
are contradictories ; because the second asserts the di« 
rect contrary of what is asserted in the £rst» Now in 
mil contradictory propositions, this holds universally, 
that one of them is necessarily true, and the otlier ne- 
cessarily false. For if itbe^trne, that circles, which 
touch one another inwardly, have not the same centre, 
it is unavoidably false, that they have the same centre* 
On the other hand, if it be false that they have the 
same centre, it is necessarily true, that they have not 
the same centre* Since therefore, it is impossible for 
them. to be both true or both false at the same time, 
it unavoidably follows, that one is necessanly tfue, and 
the other nesessarily fklse* This then being allowed, 
which is indeed self-evident, if any two contradictory 
propositions are assumed, and one of them san by a 
clear train of reasoning be demonstrated to be false, 
it n^fil^ssarily follows that the other is true. For as 
the one is necessarily true, and the other necessarily 
fidse, when we come to discover which is the false pro- 
positioni we thereby also know the other to be true* 

Sec* lX»*..Tndirect Demonstrations a sure Guide to 

Certainty* 
w this is precisely the manner of an indirect dr^* 

1 ^ 
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Inonstration, as is evident from the account given of Kt 
/ • above* For there we 'assume a proposition, which di- 
jrectly contradicts that we mean to demonstrate) and 
having, by a continued series of proofs, shown it to be 
false, thence infer that its contradictory, or the propo- 
sition to be demonstrated, is true. As therefore this 
last conclusion is certain and unavoidable, let us next 
enquire, after what manner we come to be satisfied of 
the falsehood of the assumed proposition, that so no 
possible doubt may remain, as to the force and validity 
of demonstrations of this kind. The manner, then, is 
plainly thiSv Beginning with .the assumed proposition^ 
•we ^y the help of definitions, self-evident truths, or 
propositions already established, continue a series of 
reasoning, in the way of a direct demonstration, until 
at length we arrive at some absurdity or. known false* 
hood* Thus Euclid^ in the example before mentioned^ 
from the supposition that circles touching one another 
inwardly have the same centre, dedi]|ces, the^t a part U 
equal to the whole* Since, therefore, by a due and or« 
derly process of reasoning, we come at last to a &)se con* 
, elusion, it is manifest, that all the premises cahnot be. 
true. For were all the premises true, the last conclu- 
sion must be so too, by what has been before demon- 
strated. Now as to all the other premises made use of 
in the course of reasoning, they are manifest and 
known truths^ by- supposition, as being either definitions^ 
self-evident propositions, or truths established* The 
assumed proposition is that only as to which any doubt 
or uncertainty remains. That alone, therefore,, can 
be false, and indeed, from what has been already. showuy 
must unavoidably be so. And thus we see, thatiniil- 
direct demonstrations, two contradictory propositions 
being laid down, one of which is demonstrated to be 
false, the other, which is always the proposition to be 
proved, must necessarily be true ; so that here, a^ well 
as in the direct way of proof, we arrive at a cle^r and.> 
saUsfactory knowledge of->truth. 

Sec* "jL^^n.A particular Case of Indirect Demonstration* 

This is universally the method of reasoning in all 
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apologkil or indirect ddmonstraitions ; but there \i Oflft 
particular case, 'which has something so singular and 
curious in it, that well deserves to be mentioned by iu 
self ; more especially, as the ground on which the con* 
elusion rests will require some farther illustration. It 
is, in short, this : that if any proposition is assuned) 
from which in a direct train of reasoning we can deduce 
its contradictory, the proposition so assumed is false^ 
and the contradictory one true. For if we suppose the 
Xssumed proposition to be true, then, since all the other 
premises tbat enter the demonstration are also true, we 
shall have a series of Jiii^ning, consisting wholly of 
true premises ; whence the last <:onclusion> or contra^ 
iktory of the assumed proposition, must be true like<* 
wise* So that by this means we should have twd coft* 
tradietory propositions both trne at the same tim^i 
whith is manifestly impossible. The assumed propost* 
•ti/m, therefore, whence this -abswdity flows, must i>c^ 
tfessarily be false) and consetjuentliy its (fontradictoryj^ 
wlkieh is here the proposition deduced from it must be 
true. If then aiiy proposition is proposed to be demon" 
tftrated, and we assume the contradictory of that pro-- 
position, and thence directly infer the proposition to be 
demonstrated, by this very means we know that the 
proposition so inferred is true. For since from an as- 
su«ted proposition "w«e have deduced its contradictory, 
we are thereby oettain that the assumed proposition i^ 
jSstlse \ aftd if so« then its contradi«tory, or that deduc-^ 
ed from it> which in this case is the same with the pto^ 
pMiitiion to-be deiAonstrated, must be true. 

Sec. Xl.«*.^ due KnotoUdgt of the Principles of Logio-, 
indispensably necessary to make us proper judges of 
Demonstration : . 

That this is not a mere empty speculation, void of 
all use and application in practice, is evident from the< 
conduct of^he mathematicians, Who have adopted thir 
manner of reasoning, and given it a place among their*' 
demonstrations. We have a curious instance of' it in^ 
the twelfth proposition of the ninth book of the ele- 
ments, "^Euclid there proposes to demonstrate, .that in 
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Bny series of ttumbeny rising Ji^om Unity in geometricoi 
progressionj all the prime numbers^ that measure the last 
term in the striesj will also measure the next after unity* 
In order to this he assumes the contradictory of the pro* 
position to be demonstrated^ namely ; thmt some prime 
number measuring the last term in the series^ does not 
measure the next after unity ^ and thence by a continued 
train of reasoning proves, that it actually does measure 
it. Hereupon he concludes the assumed proposition to 
be false, and that^hich is deduced from it, or its con- 
tradictory, which is the very proposition he proposed 
to demonstrate, to be true. Now that this is a just 
and conclusive way of reasoning, is abundantly mani- 
"fest, from what we have so clearly established above* 
I. would only here observe, how necessary some know- 
ledge of the rules of logic is, to enable us to judge oif 
the force, justness, and v^idity of demonstrations \ 
since such may sometimes occur, where the truth of the 
^proposition demonstrated will neither be o'tvned nor 
perceived, unless We know before*hand, by means of 
logic, that a conclusion so deduced, is necessarily true 
and valid. For though it be readily allowed, that by 
the mere strength of our natural faculties, we can at 
once discern, that of two contradictory proposii^Lont^ 
the one is necessarily true, and the other necessarily 
&lse : yet when they are so linked together in a de* 
jnonstration, as that the one serves as a previous propo- 
sition, whence the other isdeauced; it does not so im- 
mediately appear, without some knowledge of the prin- 
ciples of logic, why that al6ne, which is collected by 
reasoning, ought to be embraced as true, and the other^ 
whence it is collected, to be rejected as false* 

Sec. 1L\l*..% And of itself sufficient to guard us agains$ 
Error and false Reasoning. 

Having thus, I hope, sufficiently evinced the certain- 
ty of demonstration in all it > branches, and shown the 
rules by which we ought to proceed, in ordey to arrive 
at a just conclusion, according to the various ways of 
arguing made use of; I hold it needless to enter upon 
a particular consideratioa of those several species of 
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false reasoning which logicians distinguish by the 
name of sophisms* He that^horonghly understandi 
the £6rni and structure of a good argument, will of 
himself readily discern every deviation from it. And 
although sophisms have been divided into many classes^ 
which are all called by sounding names, that therefore 
carry in them much appearance of learning ; yet arc 
the errors themselves so very palpable and obvious, 
that I should think it lost^bour to write for a man 
capable of being misled by them. Here, therefore, we 
choose to conclude this third part of logic, and shaH 
iia, the next book give some account of method^ which) 
though inseparable from reasoning, b nevertheless 
^wsys considered by logicians as a distinct operation 
•f the mind; because its influence is not confined to 
the mere exercise of the reasoning faculty, bnt extends 
in some degcee to all the transactions of the under- 
Standing* 
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BOOK IV. 


OF M E T H O D. 

OF METHOD IN GENERAL, AND THE DI- 
VMION OF rr INTO ANALYTIC AND 
SYNTHETIC. 

Sec. l***.The understanding sometimes employed in puU 
ting together known truths. 

WE have n«w done with the three first operations 
of the mind, whose office it is to search after 
truth, and enlarge the bounds of human knowledge. 
There is yet a fourth, which regards the disposal and ar- 
tangement of our :thoughts, when we endeavour so to 

put tbcnoL together^ that their mutual connesuon and 
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4ep^ndence may be clearly seen^ This is ivliat logleiaM - 
call method^ and place always the last in order, in ex* 
plaining the powers of the understanding ; because it 
necessaril/ supposes a previous exercise of our other fa* 
cultiesy-and some progress made in knowledge, before' 
we can exert it in any extensive degree. It often hap*' -^ 
pens, in the pursuit of truth, that unexpected discove* 
ries present themselves to the mind, and these, too, re* 
lating to subjects very remote from that about which 
we are at present employed. Even the subjects them* 
selves of our enquiry, are liot always chosen with a 
due regard to order, and their dependence one upon 
another. Chance, our particular way of life^or some 
present ^nd pressing views, often prompt us to a varie* 
ty of researches, that have but little connexion in the 
nature of things. When, therefore, a man accustom* 
ed to much thinking, comes, after any considerable in* 
terval of time, to take a survey of his intellectual ac^ 
i^ttisitions, he seldom finds reason to be statisfied with 
that order and disposition, according to which they 
made their entrance into his understanding. They are 
there dii^persed and scattered, without subordination^ 
or any just and regular coherence ; insomuch that the 
subserviency of one truth to the discovery of another) 
does not so readily appear to the mind. Hence vhe is 
convinced of the necessity of distributing them into 
various classes, and combining into an uniform sys* 
tern whatever relates to one and the same subject. 
Kow this is the true and prope/ business of method ; 
to ascertain the various divisions of human knowledge, 
and so to adjust and connect the parts in every branchy 
that they may seem to grow one out of another, and 
form a regular body of science, rising from first prin* . 
ciples, and proceeding by an orderly concatenation oi 
• truths. 

Sec, lL...Sometimes in the Search and Discovery of 

such as dre unknown. 

In this view of things, it is plain, that we must be be- 
fore-hand well acquainted with the truths we are to 
M>nbiac t^tber; otbprwi&c }kow cob14 we4iscer# 
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their tCTeral coiinexions and relations, or so dispose oF 
tJiem as their mutual dependence may require ? But:, 
now it often happens, the understanding is employed^ 
not in the arrangement and composition of knowa 
truths, but in the search and discovery of such as are 
unknown* And here the manner of proceeding is vtrf 
different, inasmuch as we assemble at once our whole 
stock ef knowledge relating to any subject, and, after 
at general survey of things, begin with examining them 
separately and by parts. Hence it comes to pass, that 
whereas at our first setting out, we were^ acquainted 
only with some of the grand strokes and outlines, if L 
xnay so say, of truth, by thus pursuing her through her 
several windings add recesses, we gradually discover 
those more inward and finer touches, whence she de« 
rives all her strength, symmetry and beauty. And 
here it is, that when, by^ narrow scrutiny into things, 
we have unravelled any part of knowledge, and traced 
it to its first and original principles, insomuch that the 
whofe frame and contexture of it lies open to the view 
of the mind ; here, 1 say, it is, that, taking it the con* 
trary way, and .beginning with these principles, we 
can so adjust and put together the parts^ as the order 
and method of science requires. 

Sec« lll,*:lllustrated bjf the Similitude of a Watch^ 

But as these things are best understood when illus^ 
trated by examples, especially if they are obvious, and 
taken from common life ; let us suppose any machme^ 
for instance, a watch, presented to us, whose structure 
and composition we are as yet unacquainted with, but 
want, if possible, to discover. The manner of pro- 
ceeding, in this case, is, by taking the whole to pieces^ 
and examining the parts separately «ne after another* 
When by such a .scrutiny we have thoroughly inform^ 
ed ourselves of the frame and contexture of each, we 
then compare them together, in order to judge of their 
mutual action and influence. By this means we gra* 
dually trace out the inward make and composition of 
the whole, and come at length to discern, how parts of 
«ttch a forxDi aad so put together aa we fouadi in unra^ 
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veiling and taking them asunder, constitute that par- 
ticular machine called a watch, and contribute to all 
the several motions and phenomena observable in lU 
This discovery being made, we can take things the con- 
trary way, and, beginning with the parts, so dispose 
and connect them, as their several uses and structures 
require, until at length we arrive at the whole itself, 
from the unravelling of which these parts resulted* 

Sec. IV •• ••Ground of the Analytic and Synthetic Mc- 

thods* 
And as it is in tracing and examining the works of 
art, so it is in a great measure in unfolding any part of 
human knowledge. For the relations and mutual ha* 
bttudes of' things, do Jdot always immediately appear, 
upon comparing them one with another. Hence we 
have recourse to intermediate ideas, and, by means of 
them, are furnished with those previous propositions 
that lead to the conclusion we are in quest of. And if 
It so happen, that the previpus propositions themselves 
are not sufficiently evident, we endeavour, by new- 
middle .terms, to ascertain their truth, still tracing 
things bax^kward in a continued series, until at length 
we arrive at some syllogism, where the premises are 
first snd self-evident principles. This done, we become 
perfectly satisEed as to the truth of all the conclusions 
-^c have passed through, inasmuch as they are now seen 
to stand upon the firm and immovable foundation of 
our intuitive perceptions. And a^ we arrived at this 
certainty, by tracing things backward to the original 
principles whence they flow, so may we at any time re- 
new it by a direct contrary process, if, beginning with 
these principles, we carry the train of our thoughts 
ferward, until they lead us by a connected chain of 
proofs, to the very last conclusion of the series. 

Sec. V,. •.Division of Method intg Analytic and Syn» 

thetic^ 
Hence it appears, that in disposing and putting. tp« 

f ether our thoughts, cithcf for' our own use, that the 
iscoverie&we have made may at all times lie open t« 
i\it review of the mind ; or, *\vhere*wc mean to comr 
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municate and unfold these discoveries to others, there 
are two ways of proceeding, equally within our choice. 
For we may so propose the truths relating to any part 
of knowledge, as they presented themselves to the mind 
in the manner of investigation, cari-ying on the series 
of proofs in a reverse order, until they at last termi- 
nate in first principles : or, beginning with these prin- 
ciples, we take the contrary way, and from them de- 
duce, by a direct train of reasoning, all the several 
propositions we want to establish. This diversity in 
the manner of arranging our thoughts gives rise to the 
twofold division of method established among logici- 
ans. For method,\ according -to their use of the word, 
is nothing else but the order End disposition of our 
thoughts relating to any subject. When truths arc. so 
proposed and put together, as they were or might have 
been discovered, this is called the analytic method, or 
the method of resoltttion ; inasmuch as it traces things 
backward to their source, and resolves knowledge into 
it« first and original principle. When, on the other 
hand, they are deduced from these principles, and con<- 
netted according to their mutual dependence, inso- 
much that the truths first jn order tend always to the 
demonstration of those that follow, this constitutes 
what we call the synthetic mithody or method ofcompo^ 
sition» For here we prxjcced by gathering together 
^veral scattered parts of knowledge, and combining 
^them into one whole, or system, in such mannet, that 
the understanding is enabled distinctly to follow truth 
through all her different stages and gradations* 

Sec. Yl^**,C(illed otherwise the Method of Invention 
and the Method of Science. 

There is farther to be takeigi notice of, in relation 
to these two species of method ; that the first has also 
obtained the name of the method of invention^ because 
it observes the order in which our thoughts succeed one 
another, in the invention or discovery of trutlt. The 
other, again, is often denominated the method of doct 
trine, or instruction, inasmuch as in laying our thoughts 
before others, we geiieraUv choose to proceed %p. the 
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synthetic manner, deducing them from their first prin- 
ciples. For we are tp observe, that although there i* 
great pleasure in purging truth in the method of inves- 
tigation, because it places us in the condition of the 
inventor, and shows the particular train and process of 
thinking by which he arrived at his discoveries ; yet it 
is not so well accommodated to the purposes of evi- 
dence and conviction. For at our first setting out, we 
ace commonly unable to divine where the analysis will 
lead us ; inasmuch that our researches are for some 
time little better than a mere groping in the dark. 
A nd even after light begins to break in upon us, we arc 
Still obliged to many reviews, and a frequent compari- 
son of the several steps of the investigation among 
themselves* Nay, when we have unravelled the wholtf, 
and reached the very foundation on which our discove- 
ries stand, all our certainty, in regard to their truth^ 
will be found in a great measure to arise from that 
connexion we are now able to discern between them 
- and first principles, taken in the order of composition* 
But in the synthetic manner of disposing our thought^t 
the case is quite different. For as we here begin witli 
intuitive truths, and advance by regular deductions 
from them, every step of the procedure brings evidence 
and conviction along with it ; so that in our progress 
from one part of knowledge to another, we have al- 
ways a clear perception of the grounds on which our as- 
sent rests. In communicating therefore, our discove- 
ries to others, this method is apparently to be chosen, 
as it wonderftjlly improves and enlightens the under- 
standing, and leads to an immediate perception of truth. 
And hence it is, th^t in the following pages, we choose 
to distinguish it by the name of the method of science ; 
not only as in the use of it we arrive at science and cer- 
tainty, but because" it is in fact the method, in Avhich. 
all those parts of human knowledge, that properly bear 
the name of science^^ are and ought to be delivered. 
But. we now proceed to explskin these two kinds of me- 
thod more particularly. 
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Cbap. II* 

OF TtiE METHOD OF INVENTION. 

Sec. I. Origin of the several Arts and tnvintions of 

Human Lif&* 

BY the method of invention wc understand such ai 
disposition and arrangement of our thoughts, as 
follows the natural procedure of the understandiog, and 
presents them in the order In which they succeed one 
another, in the investigation and discovery of trutht 
Kow it is plain, that to handle a subject successfully 
according to this, method, we have no more to do than 
•bserve the several steps and advances of our minds, 
and fairly copy them out to the view of others. And 
indeed it will be found to hold in general, with regard 
to all the active parts of human life, especially whea 
reduced to that which i^ in the schools termed an art ; 
that the rules, by which we conduct ourselves, are no 
Dlher than a ser:-s cf observations drawn from the at- 
tention of the mind to what passes, while we exercise 
cur faculties in that particular way. For when wc set 
about any invention or discovery, we are always pushed 
on by some inward prin^le^ disposition, or aptitude 
shall I call it, which we experience in ourselves, and 
•which makes ns believe, that the thing we arc in quest 
of, is not altogether beyond our reach. We therefore 
begin with essaying our strength, and are sometimes 
successful, though perhaps more frequently not. But 
as the mind, when earnestly bent upon any pursuit, is 
.not easily discouraged by a few disappointments, we arc 
only set upon renewing our endeavours, and, by an ob- 
sduate perseverance, and repeated trials, often arrive 
at the discovery of what we have in view. Now it is 
natural for a man of a curious and inquisitive turn, af- 
ter having mastered any part of knowledge with great 
labour and diiHcuIty, to set himself to examine how he 
happened to miscarry in his first attempts, and by what 
ricular method of procedure he at length came to be 
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successful* By this means wc discover on the one 
hand, those rocks and shelves which stand most in our 
way, and are apt to disturb and check our progress ; and 
<m the ether, that more sure and certain course, which 
M we continue in steadily, will bring us to the attain* 
ment of what we are in pursuit of* Hence spring all 
the arts and inventions of human life, which, as we 
have already said, are founded upon a series of rules and 
observations, pointing out the true and genuine manner 
of arriving at any atuinment* When the mind rests 
satisfied in a bare contemplation of the rules, and the 
resbons'on which they are founded, this kind of know- 
ledge is called speculative* But if we proceed farther, 
and endeavour to apply these rules to practice, so as t« 
acquire a habit of exerting them on all proper occa- 
sions, we are then said to be possesjed of the art itself. 

Sec. H.***Why in treating of the Method of Invention^ 
we must give some account ef the Art itself* 

From what has been said, it appears, that, in order 
distinctly to explain the method pf invention, we must 
take a view of the understanding, as employed in the 
search and investigation of truth* For by duly attend- 
ing to its procedure and advances, we shall not only 
discover the rules by which it conducts itself, but be 
enabled also to trace out the several helps ancy contri* 
vances it makes use of, for the more speedy and effeci* 
tual attainment of its ends* And when these particulars 
are once known, it will not be difficult for us, in laying 
open our discoveries ta others, to combine our thoughts 
agreeably to the method here required* Because, hav* 
iDg fixed and ascertained the rules of it, and being per- 
fecdy acquainted witli the conduct and manner of the 
mind, we need only take a view of the several truthS)' 
as they succeed one another in the series of investiga* 
tion, set them in order before us, and fairly transcribe 
the appearance they make to -the understanding* Hence 
it is, that logicians, in treating of the method of in- 
vention j have not mprely confined themselves to the 
laying down of directions for the disposal and arrange- 
ment of our thoughts \ but have rather explained the 
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art itself, and established those rules by which the mind 
ought to proceed in the exercise of it^inveative powers. 
For they rightly jiidge, thart if these were tlioroughljr 
understood, the other could no longer remain unknown* 
By this means it happens, that the method of invention 
k become another expression for the art of invention^ 
and very often denotes the conduct and procedure of the 
understanding in the search of truth* And as some 
knowledge of the principks of the art, is in a manner 
absolutely necessary towards a true conception of the 
rules by which we ought to govern and dispose ouf 
tkoughts in treating subjects after this method ; we 
shall, therefore, f(»lIow the example of other logicians, 
and endeav6ur to give some short account o£ the busi- 
ness of invention, and of those several helps and con- 
trivancts by which the mind 4s enabled to facilitate . 
and enlarge its discoveries. 

Sec. llh.^Auention and a Comprehensive understand^ 
ing the preparatory qualijications to Invention^ 

It has been alread)c observed^ that when the mind 
envoys itself in the search of unknown truths,, it bew 
^ins with assembling at once its whole stock of know- 
ledge relating to the subject, and after a general sur* 
vey of things, sets about examining them separately 
and by parts. Now as in this separate examination^ 
t\^ numberof parts con tiniiaHy increase upon us^^and 
as it is farther necessary, that we survey them on ali 
sides, compare them- one with -aaotherf and accurately 
trace their mutual habitudes and respects*— it is from 
lience apparent, that in the exercise of invention, two 
things are of principal consideration. First, an en^ 
larged and comprehensive understanding, able to take 
in the great multitude of particulars, that frequently 
come under our notice. Secondly, a strong habit oF 
attention, that lets, nothing remarkable sUp its^t view^ 
and distinguishes ca4[e£ally all those circumstan^ 
which^tend to the illustrating and clearing the sub» 

*ct we are upon. . These are the great and preparatory 

'fications, without which it were vain to hope» that. 

'asiderahk advance could be puule in. cnlai;gM^ 
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the bounds of human knowledge. Nor ought y/^ t» 
esteem it a small advantage, that they are in some mes^- 
8ure ia our own power, aiMl may,, by a pcopei cukLva*- 
tion, be improved aud strengthened to a degree almo&t 
beyond belief. We End by experience, that the study 
oi mathematics in particular is greatly serviceable to 
thi^ end. Habits, we all know, grow stronger by ex- 
ercise ; and as in this science there is a perpetual call 
upon oQr attention, it by degrees becomes natural to 
us, so as that we .can preserve it steady a^d uniform^ 
through lottg and intricate calculations, aiid tha>t 
with little or no fatigue to the understanding. But a 
yet more wonderful advantage, arising from the cul- 
ture "of tlvc mathematics, is this, that hereby we in 
some measure extend the dimensions of the human, 
mind, enlarge its compass of perception, and accustom 
it to wide Und comprehensive views of things. Fov 
whereas at our first setting out, we often find it ex» 
tremely dif&cult ta master a sliort and easy demeur 
ati'atiou and trace the connexion of its several paits ;. 
yet aa we. advance in the science, the understanding i9 
seen gi*aduaUy to dilate, and stretch itself to a greatev 
size ; insomuch that a long.and intricate series of rea- 
soning is often taken in with scarce auy labour of 
thought ; and iK)t only so, but we cau in some cases^ 
with a single glance of our minds, run through an en-» 
tire system of truths, and extend our view at once to 
all the several liuks that unite and hold them together^ 

Sec. lV,.i, Judicious choice of intermediate Ideas a«c- 
tlier ^eat requisite in this. Art^ 

When we are furnished witk these twa pr-eparatory 
qualifications, the next rei^uisite to tiie discovery of 
truth is, a jjudiciaus choice of intermediate ideas. Wc 
have seen, in the third part of this treatise, that many 
af our ideas arc of sUch a nature as not ta discpvcr 
these several habitudes and relations.by any immediate; 
corapariion one with another. In this case, we. must, 
kavc recourse to intermediate ideas ; and the gf-eat*art* 
lies iu finding out such as have an obvious and perceiv- 
aUcL coancxioa with the ideaS' whose scUtions we .oiw 
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quire after* For thus it is, that we are furnished with 
known and evident truths, to serve as premises for the 
discovery of such as are unknown. And indeed the 
whole business of invention seems, in a great measure, 
to lie in the due assemblage and disposition of these 
preliminary troths. For they not only lead us, step 
by step, to the discovery we are in quest of, but are 
so absolutely necessary in the case, that without them 
it were vain to attempt it=; nothing being mdre cer« 
tain, than that unknown propositions' can no otherwise 
be traced but by means of some toniie3cion they have 
with such as are known. Nay, reason itself, wl»ch is 
indeed the art of knowledge, and the faculty by which 
we push on our discoveries ; yet by the very definition 
of it implies no mor6, than an ability of deducing un« 
knowft truths from principles or propositions that are 
already known. Now, although this happy choice of 
intermediate ideas, so as to tiirnish a due train of pre- 
vious propositions, that shall lead us successively from 
bnt discovery to another, depends in some* measure 
upon a natural sagacity and quickness of mind ; it is 
yet certain, frona experience, that even h^re much may 
be effected by a stubborn application and industry. In: 
oj4m to this, it is in the first place necessary, that we 
have an extensive knowledge of things, and some ge- 
neral acquaintance with the whole circle of arts and 
sciences. Wide and extended views add great force 
and penetration tothe inind, and enlarge its capacity 
of judging. And if to this we join in the sccoikI place, 
a more particular and intimate study of whatever re- 
lates to the subject about which our enquiries are em- 
ployed, we seem to bid fair for success in our attempts. 
For thus we are provided with an ample variety opt of 
which to choose our intermediate ideas, and a^re there-^ 
fore more likely to discover some among them that will 
furnish out the previous propositions necessary in any 
train of reasoningj. , ; 

%c. V,;. Sagacity afld a quickness &/ understanding 

greatly promoted by the study of Algebra^ 

is not, indeed, to be denied, that when we have 
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eren got all our materials abortus, much still depends 
upon a certain dexterity and address, in. singling out 
the most proper, and applying them, skillfully for the 
discovery of truth. This is that talent which is known 
by the name of sagacity, and commonly supposed to 
be altogether the gift of natvre. But yet I think it !» 
beyond dispute, that practice, experience, and a watch- 
ful attention to the procedure of our own minds, while 
employed in the exercise of reasoning, are even here of 
very great arail. It rs a truth well known to those 
who have made any considerable progress in the study 
of algebra, that an address and skill in managing inr 
tricate question^ may be very often obtained, by a care- 
ful imitation of the best models. For although when we 
£rst set put about the solution of equations, we are puz- 
zled at every step, and think we can never enough ad- 
mire the sagacity of those whe present us with elegant 
models in that way ; yet by degrees we ourselves ar- 
rive at a great mastery, not only in devising proper 
equations, and couplilig them artfully together, so as 
from the more complicated to derive others that are 
simple ; but also in contriving useful substitutions, to 
free our calculations fropi fractions, and those intrica- 
cies that arise from surds and irratronal quantities. 
Nor is it a small pleasure attending the prosecution o^ 
this study, that we thus discern the growing strength 
cf our minds, and see ourselves approaching nearer and 
nearer to that sagacity and quickness of understand* 
in|^w)iichwe see so much admired in others, and were 
at Elst aptto concliide altogether beyond our reach* 

Sec* Yl,t;0Where Art and- ManagemAtt arc required 
in the business of invention.. 

We have now considered those requisites to invcn* 
tion^ that have their foundation in the natural tal«nt& 
of the mind ; and enlarged and comprehensive under- 
standing, a strong habU of attention, a sagacity and 
quickness in discerning and applying intermediate ideas* 
Let ua next take a view of such other helps, as more.im- 
mediately depend upon art and management, and show 
the addresi of the mind, in contriving means to faciU- 


190 DUNCAN'S ELEMENTS 

tate its discoveries, and free it from all unnecessary fa^^ 
tigue and labour. For we arc to observe, that though 
the capacity of the intellect may be greatly enlarged by 
use and exercise, yet still our views are confined within 
certain bounds, beyond which a finite understanding 
cannot reach* And as it often happens, in the inves- 
tigation of truth, especiallj^ where it lies at s^ consider- 
able distance from first principles, that the number of 
connexions and relations are so great, as not to be 
taken in at once by the most improved understanding; 
it is therefore one great branch of the art of invention, 
to take account of these relations, as they come into 
viev, and dispose them in such manner, that they al- 
ways lie open to the inspection of the mind, when dis- 
posed to turn its attention that way. By this means^^ 
without perplexing durselves with too many considera* 
ttons at once, we have yet these relations at command, 
when necessary to be taken notice of in the prosecution 
of our discoveries : and the understanding, thus free 
and disengaged, can bend its powers more intensely to* 
wards that particular part of the investigation it is at 
present concerned with. Now in this, according to my 
apprehension, lies the great art of human knowledge ; 
to manage with skill the capacity of the intellect, and 
contrive such helps as may bring the most wide and ex- 
tended objects within the compass of its natural powers* 
When, therefore, the multitude of relations increase 
very fast upon us, and grow too unwieldy to be dealt 
with in the lump, we must combine them in different 
classes, and so dispose of the several parts, as that they 
^lay at all timet lie open to the leisurely survey of tlie 
mind. By this means we avoid perplexity and confu- 
sion, and are enabled to conduct our researches, with- 
out being puzzled with that infinite crowd of particu- 
lars, that frequently fall under our notice in long and 
difficult investigations. For by carrying our attention 
successively from one part to another, we can, upon oc- 
casion, take in the whole ; and knowing also the order 
and disposition of the parts, may have recourse to any 
of them at pleasure, when its aid becomes necessary in 
tke course of our enquiries. 
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Sec. VIT.. ..ifn orderly disposition of great* use in 

adapting objects to the capgcitj of the understanding $ J 

First then I ssiy, that an orderly combination of things 1 

and classing them together with art and address, brings \ 

great and otherwise unmanageable objects, upon a level 
with the powers of the mind. We have seen, in the \ 

first part of this treatise, how by taking numbers in a 
progressive series, and according to an uniform law of 
composition, the most bulky and formidable collections 
are comprehended with ease, and leave distinct impres- ^ 

sions i^ the understanding. For the several stages of' 
the progression serve as so many steps to the mind, by 
which it ascends gradually to the highest combinations; 
and as it can carry its views from one to another, with 
great ease and expedition, it is thence enabled to run 
over all the perTS separately, and thereby rise to a just 
conception of the whole. The same thing happens in 
all our other complex notions, especially when they 
grow very large and complicated ; for then it is that 
we become sensible of the necessity of establishing .a 
certain order and gradation in the manner of combining 
the part^. This has been already explained, at some 
length, in the chapter of the composition and resolu- 
tion of our ideas ; . where we have traced the gradual 
progress of the mind through all the different orders of 
perception, and shown, that the most expeditious way 
of arriving at a just knowledge of the more compound- ^ 

ed notices of the understanding, is by advancing regu- 
larly through all the intermediate steps. Hence it is 
easy to perceive what advantages must arise from alike 
conduct in regard to those several relaijions and connex- 
ions, upon which the investigation of truth depends. 
For as by this means we are enabled to bring them all 
within the reach of the mind, they can each in their 
turns be made use of upon occasion, and furnish their 
assistance towards the discovery of what we are in quest 
of. Now thisis of principal consideration in thebusiness 
of rnveniiouvto have our thoughts so much under com-" 
ihand, that, in comparing things, together, in order to 
discover the result of their mutual connexions and de- 
pendence, all the several lights that tend tp the clearinj ^ 
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the subject we are upon, may lie distinctly open to the 
understanding, so as nothing material shall escape its 
view : because an oversight of this kind, in summing 
up the account, must not only greatly retard its ad- 
vances, but in many cases check its progress altogether* 

Sec. Ylll»*»* And enabling us to proceed gradually and 
with ease in the investigation of Truth, 

But secondly, another advantage arising from this • 
orderly disposition, is, that hereby we free the mind 
from all unnecessary fatigue, and leave it to fix its at- 
tention upon any part separately, without perplexing it- 
self with the consideration of the whole. Unknown 
truths, as we have already observed, are only to be 
traced by means of the relation between them and others 
that are known. When, therefore, these relations be- 
come very numerous, it must needs greatly distract the 
mind, Vere it to have its attention continually upon the 
stretch after such a multitude of particulars at once* 
But now, by the method of classing and ordering our 
perception? above explained, this inconvenience is 
wholly prevented. For a just distribution of things, as 
it ascertains distinctly the place of each, enables us to 
call any of them into view at pleasure, when the present 
consideration of it becomes necessary. Hence the mind 
proceeding gradually through the several relations of 
its ideas, and marking the results of them at every step, 
can always proportion its enquiries to its strength ; an4 
confining itself to such a number of objects as it can 
take in and manage with ease, sees more distinctly all 
the consequences that arise from comparing them one 
with another. When, therefore, it comes afte|-^ard^ 
to take a review oLthese its several advances, as by this 
means the amount of every step of the investigation is 
fairly laid open to its inspection, by adjusting and put- 
ting these together, in due order and method^ it is en- 
abled at last to discern the result of the whole. Arid 
thus, as before in th^ composition of our ideas so like- 
wise here in the search an^ discovery of truth, we are 
f^ain to proceed gradually, and by a scries of successive 
itages. For these arc §o piany resting places to the 
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mind, whence to look about it» survey the conclusions 
it has already gained, and see what helps they afford, 
towards the obtaining of others which it must still pass 
through, before it reaches the end of the investigation. 
Hence it often happens, that very remote and distant 
truths, which lie far beyond the reach of any single ef* 
fort of the mind, are yet by, this progressive method, 
successively brought to light, and that too with less fa- 
tigue to the understanding than could at first have well 
been imagined* For although the whole process, ta. 
ken together, is frequently oiuch too large to come 
within the view of the mind at once ; and therefore, 
considered in that light, may be said truly to exceed 
its grasp; yet the several steps of the investigation 
by themselves are often easy and managable enough, 
so that by proceeding gradually from one to another, 
and thoroughly mastering the parts as we advance, we 
carry on our researches with wondrous dispatch, and 
are at length conducted to that very truth, with a view 
to the discovery of which the inquisition itself was set 
on foot. 

Sec* lyi^^Algtbra and Arithmeiic^ properly speakings 

both Arts of Invention* 
' But now perhaps it may not be improper, if we en- 
deavour to illustrate these observations by an example, 
and set ourselves to trace the conduct and manner of 
the mind, when employed In the exercise of invention* 
There are two great branches of the mathematics pecu% 
liarly fitted to furnish us with models in this way. 
Arithmetic I mean, and AlgebrOm Algebra is univer* 
sally known to be the very art and principle of inven- 
tion ; and in arithmetic, too, we are frequently put 
iipon the finding out of unknown numbers, by means of 
their relations and connexions with others that are 
known s as where it^s required to find a nunvber equal 
to this sum of two^others, or the product of two others, 
I choose to borrow my examples chiefly from this last 
science, both because they will be more within the 
rttach of those for whom this treatise is principally de- 
signed ; as likewise, because arithmetic furnishes the 
best models of a happy sagacity and mapagemen^ ia 
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classing and regulating onr perceptions. So that here, 
uiorc than in any other branch of human knowledge,, 
we shall have an opportunity of observing^ how much 
an orderly disposition of things tends to the ease and 
mccess of our enquiries, by leaving us to canvass the 
parts separately, and thereby rise to a gradual concep- 
tion of the whole, without entangling ourselves with 
too many consideration^ at once, in any single step of 
the investigation* For it will indeed be found, that a 
dexterity and address, in the use of this last advantage, 
. serves to facilitate and proniote our discovcrieS| almost 
beyond imagination or belief. 

Sec. X.«..TAtf method of classing our Perceptions in 

Arithmetic. 

We have already explained the manner of reducing^ 
numbers into classes and of distinguishing these clas- 
ses by their several names. And now we are farther 
to observe, that the present method of notation is so 
contrived,, as exactly to fall in with this form of num- 
bering. For as in the names of numbers, we rise from 
units to tens, from tens to hundreds, froin hundreds to 
thousands, tsfc, so likewise in their notsbtion, the same 
figures, in different places, signify these several combi- 
nadons* Thus 2 in the first place, on the right hand 
denotes two units,^ in the second place, it expresses so 
many tens, in the third hundreds^ in the fourth thou* 
€Qnds. By this means it happens, that when a number 
iiF written down in figures, as every figure in it expresses 
some distinct combination, and all combinations toge- 
ther make up the total sum' ; so may the several figures 
be considered as the constituent parts of the number. 
Thus the number 243^, is evidently, by the very no* 
tation, distinguished into four parts, marked by th^ 
four figures that serve to express it. For the first de* 
iiotestwo tliousandy the second, /our huTufred, the third 
ihiry or three tens, and the fourth six^ These several 
parts, though they here appear in a conjoined form, may 
yet be also expressed separately thus, 3000, 400, 30, 
and 6, and the amount is exactly the same. 
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Sec* XL«««7%tf helps thence derived towards an easjf 

addition of numbers^ 
This then he'tng the case, if it is required to find a 
number equal to the sum of two others given ; cur bu- 
siness is, to examine separately these given numbers', 
and if they appear too large and bulky to be dealt with 
by a single effort of thought, then, since the very nota^- 
tion, distinguishes them into different parts, we must 
content ourselves with considering the parts asunder, 
and finding their sums one af^er another. For since 
the whole is equal to all its parts, if we find the sums 
of the several parts of which any two mimbers consist, 
we certainly find the total sum of the two numbers* 
And therefore, these different SQms, united and put to« 
gether, according to the established rules of notadon 
will be the very number we are in quest oL Let it be 
proposed for instance; to find a number equal to the 
sum of these two : 3436, and 45S2. As the findings 
of this by a single effort of thought would be too vio« 
lent an exercise for the mind, 1 consider the figut^i, 
representing these numbers, as the parts of which they 
consist, and therefore set myself to discover tfaeintima 
one after another* Thus % the first figure on the 
right hand of the one, added to 6, the first figure on 
the right hand of the other, makes 8, which is therefore 
the sum of these two piarts* Again, the stim of S 
and 3y the two figures or parts in the second place, is 
likewise 8» But now as figures in the second place, 
denote not simple uiijti, but tens ; hence it is plain', 
that 5 and 3 here, signify five tens and three tens^ or 
50 and 30, whose sum therefore must be eight tens or 
80. And here again, I call to mind, that having al- 
ready obtained one figure of the sum, if 1 place that 
now found immediately after it, it will thereby stand 
also in the second place, and so really express, as it 
ought to do, eight tensy or 80* And thus it is hap- 
pily contrived, that though in the addition of the tensy 
I consider the figures composing them as denoting on« 
ly simple units^ which makes the operation easier and 
less perplexed ; yet by the place their sum obtains in the 
aumber found| it expresses the real amount of the parts 
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added, taken in their full and complete Talues* The 
same thing happens in summing the hundreds and thoU' 
sands / that is, though the figures expressing these 
combinations, are added together as simple units ; yet 
their sums, standing in the third and fourth places of 
the number found, thereby really denote the hundreds 
and thousands, and so represent the true value of the 
parts added. 

Sec. 'KIT,,,, Because in the several steps by which it is 
carried ouy the mind^is put to little or no/at igue. 

Hence then we have a manifest proof of the great 
advantages derived from an artful method of classing 
«ur percepcions* For as the numbers themselves are by 
this means distinguished into different part^ which 
brings them more readily within the compass of the un- 
derstanding ; so hj taking these parts separately, the 
operations about numbers are rendered very easy and 
.simple* And indeed it is particularly worthy our no- 
^tice, and though in adding two very large numbers to- 
lather, the whole process is of sufficient length ; yet 
the several steps by which It is conducted, are managed 
with incredible dispatch, and scarce any fatigue to the 
ynind. This it apparent in the example given above, 
"where we see, ^hat in every advance from one part to 
tanother, nothing more is required than io add together 
the two figures in the like places of the n ambers to be 
summed. But what is yet more wonderful, though in 
' the progress of a long operation, the figures rise in their . 
iralue as we advance, and grow to signify thousands^ 
miliionsy billions^ l^c. yet so happily are they contriv- 
ed for expressing the different parts of numbers, 
that in every step of the procedure we consider them 
^denoting only simple units, all other deficiencies be- 
ing made up, by the places their sums obtain in the to- 
tal amount. And thus it k so ordered in this admirst- 
ble form of notation, tliat however large the numbers 
are that come under examination, they are neverthe- 
less managed with the same ease as the^most simple 
and obvious collections,; because in the several ope- 
rations about them^ the mind is neither tied down t* 
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the view of too many pirts at onccy nor entangled with 
any considerations regarding the bulk and composition 
of those parU. 

Sec. XIII.... This farther Illustrated by an Example In 

Multiplication* 

And if these advantages are so very manifest in t^ 
€rst and simplest rales of arithmetic, much more db th^y 
discover themselves in those that art intricate and com* 
]deit. Let a man Endeavour in his .thoughts to' find 
the product of two numbers, each consisting of twen* 
ty or thirty places^ and that without considering the 
parts separately ; I believe he will soon be sensiblei 
that it is a discovery far beyond the limits of the hu- 
man mind. But now in the progressive method above e^« 
plainedy nothing^s more simple and easy. For if we take 
the first figure on the right hand of the one number, 
and by it multiply every figure of the other separately ; 
these several products, connected according to the e sta- 
.blish^ laws of notation, must truly represent the total 
• product of this other, by that part of the multiplying 
number. Let us suppose, for instance, the figure in 
the unites place of the multiplier to be 3, and the three 
last places of the multiplicand to be 432. Then, % 
' mttltiid3r!hg 9 produces 4, which therefore is the first 
4»art of the product. Again, 2 multiplying S pro- 
duces 6. But now 3 standing in the second place ^of 
the multiplicand, denotes its real.vaioe three rensy or 
30, which therefore taken twice, areonnt to six tensor 
60. And accordingly the figure 6, coming after 4 al- 
ready fi>ttnd, is thereby thrown into the second ptatfe 
of the product, and so truly expresses 60-, its full an|i 
adequate value. The.. same thing . happens in multi- 
plying 4,. which standing in the place of hundredsy its 
product by 2 is 800. Bnt this very sum the figure 3, 
produced from 2' and 4y really denotes in the* total pro« 
duct. Because coming after 64, the two pal*ts alrea- 
sty.^mind, it is thereby determined to the tliifdplafte, 
-nrliere it of course ergirctafis so many liutidrede>* ThU 
ftocesBf a» is'evident, may.beqontlnaed to any -length 
wenleaiei mid itia remar|sa&le,.tlnt iniike tnavineraa 
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in addition, though the value of the figures in the mul* 
tiplicand continually rises upon us, yet we all along 
proceed with thero as simple units ; because the places 
cf the several products in the total amount, represent 
the just result of multiplying the figures together, ac« 
Cording to their true and adequate value* 

Sec. XlV^.^t.^/* the disposition of the several Prcdttcts 

in order to Addition* 

Having tkuf .obtained the product by the first figure 
^ of the multiplier, we next take that in the second place, 
and proceed with it in the same manner. This secoiid 
operation gives us the effect of that figure, consider- 
ed as a simjde digit. But ai it stood in the second 
place, and therefore really denoted so many tens^ hence 
it is plain, that the product now gsTined must be yet 
nultipiied by ten^ in order to express the true product 
sought. This is accordingly done in the operation^ 
by placing the first figure of ttus second product under 
the second figure of the first product. For this,^whea 
they come to be added together, has tl^e same effect 
as annexing a cypher, or multiplying by ten^ as tvtrf 
. one knows who is in the least acquainted with the rules, 
of arithmetic. In like manner, when we multiply by 
•the figure in the third place, as this new product is 
• placed still one figure backwards, we do in effect an- 
nex two cyphers to it, or multiply it by a hundred. 
And this we ought certainly to do ; because having 
considered the multiplying figure as denoting only sim-^ 
.|ile units, when it. really expressed so many hundreds, 
the first operation gives no more than the hundreth 
part of the true product. The case is the same la 
multipifying by the fourth or fifth figures, btcause, the 
products still running backwards, we thereby in effect 
annex as many cypl»rs to them as bring them up se«^ 
.▼erally . to. their respecti've ade^ate- value» By thia 
.yneans it happens, that though the figures of the.muU 
.tl|^lierin every advance, denote inaXL higher and higher 
^combinauoOs, yei we aiUalong proceed with them aa 
I ii^ypte ^\g\t^ ; the disposition of th^ several products 
^rderr to additioA n^ing up fbs all the defiacncita 
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that arise firom thU way of considering thctn. When 
in this method of procedure, we have obtained the pro- 
duct of the multiplicand into all the different parts 
of the multiplier, by adding these products together we 
obtain also the total product of the two numbers. For 
since, the whole is e4|ual to all its parts, nothing is 
more evident, than that the product of any one num- 
ber into another, must be equal to its product into all 
the parts of that other : and therefore the several par* 
tial products united into one sum, cannot but truly 
represent the real product sought. 

Sec. "XY ••••Arithmetical operations^ by being carried on 
in a Progressive method^ rendered easj and intelligible^ 

Thus we see, that in questions of multiplication 
though the whole process is sometimes sufficiently long 
and tedious, yet the several steps by which it is carried 
on are all very level to the powers of the understand <• 
ing. For from the account given above it appears, th^it 
- nothing more is reqittred in any of them than barely to 
.multiply one digit by another. But now this easy ruk 
of operation is wholly derived from the before-menti- 
•oned address^in classing our perceptions. For to this it 
is owing, that the numbers under consideration are dis* 
-tingutshed into parts, and that the several parts are also 
clearly represented to the mind in the very form of 
notation. Now as these parts have an invariable re-» 
lation one to another, and advance in their value by 
an uniform law of progression ; the understanding by 
means of such a link can easily hold them together, 
and carry its views from stage to stage without per- 
plexity or confusion. Hence it happens, that howe- 
ver large and mighty the numbers are, s6 jfar as to ex- 
ceed the immediate grasp of tlie mind ; yet by run* 
ning gradually through the several combinations of 
which they are made up, we at length comprehend 
them in their full extent. And because it would be 
impossible for the understanding to multiply very large 
numbers one into another, by a simple effiocCof tho't ; 
therefore here also it considers the parts separately, 
4nd| taking them in an orderly serieS| advances by a 
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▼ariety of successive steps. It is true indeed, in the 
progress of the operation, the several fig^ures rise in their 
value : but this consideration enters not the work it* 
self. For there, as we have already seen, though the 
characters are taken as denoting only simple units, yet 
the order and disposition -of the partial products, exht« 
bits each according to its real amount. Heoce in every 
step, we have only to multiply one digii by andther^ 
which as it is attended with scarce any difficulty, the 
whole process is carried on with wondrous dispatch* 
And thus by a series of easy operations, we at kngtk 
rise to discoveries, which in any other method of pro- 
cedure, would have been found altogether beyond the 
reach of the mind. 

Sec. XVI....T^tf art of Classing our Pertepiions th9 
great Mean and Instrument of Invent ion* 

Since therefore by a due and orderly disposition of 
#ur ideas, we can bring the most wide and* extended 
^ objects upon a level with the powers of the understand- 
' kig : and since by this also we abridge the fatigue and 
labour of the mind, and enable it to carry on its re- 
searches in a progressive method, without which con- 
trivance, alBK>st all the more remote and distant tmthe 
of the sciences nrast hav6 lain for ever hid from our 
knowledge ; I think we may venture to affirm, that the 
art of regulating and classing our perceptions is the 
great meafn and instrument of invention. It is for thiM 
Teason that I have endeavoured in so particular a manw 
ner to illustrate it from examples in numbers } because 
we have here not only a perfect model of the art itself^ 
. but see also in the clearest manner, what helps it fur<* 
nishes towards a ready comprehension of objects, and s 
masterly investigation of truth. Nor let any one find 
fault, as if we had insisted rather too long upon matters 
that are obvious and known to all. For I ami apt to 
think, that though very few are strangers to the re- 
ceived method of notation^ and the common rules of 
'Hieration in . arithmetic ; yet it is not every enc that 
himself to consider the address and sagacity that 
be scen^ iiv the contrivance of them^ or to uar^vd 
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those principles^of investigation^ which we have here 
so clearly deduced from them. And this I take to be 
the reason, that we sometimes meet with instances of 
jnen, ,who though thoroughly versed in the art of in- 
vention ; with regard to some particular branches of, 
knowledge ; yet if taken out of their usual track, find 
themselves immediately at a stand, as if wholly bereft 
' of genius and penetration. With such men inventiom 
is a mere habit, carried on in a manner purely mecha- 
nical, without any knowledge of the grounds and rea- 
.sons upon which the several rules of investigation are 
.founded. Hence they are unfurnished with those gene- 
ral observations, which may be alike usefully applied 
in all sciences, with only some little necessary varia- 
tions, suited to the nature of the subject we are upon. 
And indeed I know of no surer way to arrive at 
a fruitful andvfeady invention, than by attending care- 
fully to the procedure of our own minds, in the exer- 
cise of this distinguished faculty ; because from the 
particular rules relating to any one branch,, we are 
often enabled to dei^ive such general remarks, as tend 
to lay open the very foundation and principles of the 
art itself. 

Sec' XVII.... TAe manner of proceeding in the resotuy 
tion of Algebraic questions. 

If now we turn our thoughts from arithmetic to al^ 
gebray here also we shall find, that the great invention « 
.lies, in so regulating and disposing our notices of 
things, that we may be enabled to proceed gradually in 
the search of truth. For it is the principal aim of this 
science, by exhibiting the several relations of things inm 
kind of symbolical language, so to represent them, to 
the imagination, as that we may, carry our attention 
from one to another, in any order we please. Hence, 
however numerous those relations are, yet by taking 
only such a number of them into consideration atoncci 
as is suited to the reach and capacity of the under- 
standing, we avoid perplexity and confusion in our re-*^ 
searches, and never put our facultie9,:^o much upoa 
the jstretch, sa> as to loose ourselves amidst the multU 
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pltcity of our own thoughts. As therefore tn arlthmt* 
ticy we rise to a just conception of the greatest num- 
bers as considering them made up of various progres- 
sive combinations ; so likewise in algebra^ those mani* 
fold relations that often intervene, between known 
and unknown quantities, are clearly represented to the 
mind, JyMthro wing them into a series of distinct equa- 
tions.'^Tlnd as the most difficult questions relating to 
numbers are managed with ease ; because we can take 
the parts or figures separately, and proceed with them 
one after another ; so also tbe most intricate problems 
of algebra are in like manner readily unfolded, by ex- 
. amining the several equations apart, and unravelling 
them according to certain established rules of opera- 
tion. And here it is well worth our notice, that in 
Tery complicated problems, producing a great number 
of different equations, it for the most part so happens, 
that everyone of them includes a variety* of unknown 
quantities* When therefore 'we come to solve them 
separately, as it would too much distract and entangle 
the mind, to engage in the pursuit of so many differ- 
ent objects at once ; mir first business is, by artfully 
coupling the several eqiations together, or by the va« 
rious ways of multiplication, subtraction, addition, and 
substitution, to derive others from them more simple, 
until at length by such a gradual process we arrive at 
some new equation, with only one unknown quantity. 
This done, we set ourselves to consider the equation 
last found, and having now to do with an object suit- 
ed to the strength and capacity of the mind, easily by 
the established rules of the art, discover the quantity- 
sought. In this manner we proceed with all the se<« 
▼eral unknown quantities one after another, and having 
by a series of distinct operations traced them separate* 
ly, the question is thereby completely resolved* 

Sec. XVIII,... 0/" those other Artifices which maj bt 
considered as Subsidiary helps to Invention. 

Hence it appears, that the business of invention, as ^ 
ictised in algebra, depends entirely upon the art^of 
'-^ing our thoughts, reduciag the number of par^ 
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ticulart taken under consideration at once to the few* 
est possible, and establishing that progressive metbod 
of investigration, which we have already so fully ex« 
plained from examples in arithmetic. I might easily 
show that the same observation holds equally in other 
sciences ; but having already exceeded the bounds I 
at first prescribed to myself fn this chapter, shall only 
add, that besides the grand instruments oflcnowledge 
already mentioned, there are innumerable other artifi. 
ces, arising out of the particular nature of the subject 
we are upon, and which may be considered as subsidi* 
ary helps to, invention. Thus in geometry, many de* 
nonstrations of problems and theorems are wholly de. 
rived from the construction of the figure made use of, 
and the drawing of lines from one point to another^ 
In Ihke; manner in algebra, the devising of proper equa« 
tions from the conditions of the question proposed, and 
contriving neat expressions for the unknown quanti* 
ties, contribute not a little to the easy solution of pro* 
blems. And when we have even carried on the inves« 
tigation to some single equation with only one unknown 
quantity ; as that unknown quantity may be various- 
ly perplexed and entangled with others that are known, 
so as to require a multiplicity of different operations, 
before it can be disengaged, which often involves us in 
long and in tricate^alcula tions, and brings surds and 
irrational quantities in our way ; algebraists, to pre- 
ihsnt in some measure these inconveniences, and short- 
en as much as possible the process, have fallen tipon 
sevtral methods of substitution, which are of great ser- 
vice in very complicated questions. But these and such 
like artifices of invention, 'cannot be explained at 
length in this short essay. It is enough to have given 
the reader a hint of them, and put him in the way of 
unravelling them himself, when he comes to apply his 
thoughts to those particular branches of knowledge 
where they are severally made use of. 

Sec. XIX....O/' the great advantages arising from n 
happj Notation or expression of our Thotdghts* 

There is oae thing however^ that in a particular 
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manner deserves to be taken notice of, before we dismiss 
this subject ; and that is the great advantages that 
may redound to science, by a happy notation or 
expression of onr thoughts* It is owing entirely to 
this, and the method of denoting the several combina* 
tions of numbers by figures standing in different places, 
that the most complicated operations in arithmetic are 
managed with so much ease and dispatch* .Nor is it less 
apparent, that the discoveries made by algebra^ are 
wholly Xp be imputed to that symbolical language made 
use of in it* For by this means we are enabled to repre- 
sent the relations of things in the form of equations, 
and by variously proceeding with these equations, to 
trace out tsep by step the several particulars we arc iu 
quest of* Add to all this, thaf by such a notation, the 
eyes and imagination are also made subservient to^he 
discovery of truth. For the thoughts of the mind rise 
up- and disappear, according as we set ourselves to call 
them into view ; and therefore, without any particular 
method of fixing and ascertaining them as they occur, 
the retrieving them ^ain when out of sight, would of- 
ten be no less painful than the very first exercise of de- 
ducing them one from another. When therefore ia 
the pursuit of truth we carry our attention forward 
from one part of the investigation to another, as ne- 
vertheless we have frequent occasion to look back upon 
the discoveries already passed through, could these be 
no otherwise brought into view, than by the same 
course of thinking in which they were first traced, so 
many different attentions at once must heeds greatly 
distract the mind, and be attended with infinite trou- 
ble and fatigue* But now, the method of fixing and 
ascertaining our thoughts by a happy and welUchosen 
notation, entirely removes all these obstacles* For 
thus, when we have occasion to run to any former dis- 
coveries, as care is. taken all along to delineate them 
in proper characters, we need only cast our eye upon 
that part of the process where they stand expressed, 
which will lay them at once open to the mind, in their 
true and genuine form* By this meatos we can at ^any 
.time take a ^uick and ready survey of our progress, a4t4 
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running over tlie several condusions already gainecl, 
sec more distinctly what helps they furnish towards the 
obtaining of those others we are still in pursuit of. 
Nay further, as the ai^ount of every step of the inves- 
tigation lies fairly before uS, by comparing them vari- 
ously among themselves, and adjusting them one to 
another, we come at length to discern the result of the 
whole, and are enaJbled to form our several discoveries 
into an uniform and well-connected system of truth^s, 
which is the great end and aim of all our enc^uiries* 

See* 1La.*»>* Recapitulation. 

Upon the whole then it appears, that in order to 
proceed iuccesfully in the exercise of invention, we 
must endeavour as much as possible to enlarge the ca- 
pacity of the mind, by accustoming it to wide and com- 
prehensive views of things : that we mufl habituate 
ourselves to a strong and unshaken attention, which 
carefully distinguishes all the circumstances that come 
in out way, and lets nothing material slip its notice : > 
in fine, that we must furnish ourselves with an ample 
variety of intermediate ideas, and be much in the exer- 
cise of singling them out and applying them for the 
discovery of truth. These preparatory qualifications 
obtained, what depends upon art lies chiefly in the 
manner of combining our perceptions, and classing 
theif) together witti address, so as to establish a pro- 
gressive method of investigation. And here it is of 
great importance to contrive a proper notation or ex- ' 
pression of our thoughts, such as may exhibit them ac- 
cording to their real appr arance in the mind, and dis- 
tinctly represent their several divisions, classes, and 
relations. This is clearly seen in the manner of com- 
puting by figures in arithmetic, but more particularly 
in that symbolical language, which hath been hitberto 
so successively applied in unravelling of algebraical 
problems. Thus furnished, we may at anytime set 
about the investigation of truth ; and if we take care 
to note down the several steps of the process, as the 
mind .advances from one discovery to another, such an 
arrangement or disposition of our thoughts constitutes 
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what is tailed the metJtod of inmetuion. * For thus it is 
jdaxn that we follow the natural procedure of the under* 
standings and make the truths we have unravelled to 
succeed one anothery according to the order in which 
they present themselves to the mind| while employed 
in tracing and finding them out* And here again it well 
deserves our notice, that as by this means the whole in- 
icsttg^tion lies distinctly before us ; so by comparing 
the several steps of it among themselves, and observing 
the relation they bear one to another, we are enabled' 
to form our discoveries into a regular system of know- 
ledge, where the truths advanced are duly linked toge- 
ther, and deduced in an orderly series from first princi* 
pies* This other manner of combining our thoughtsy 
is distinguished by the name of the method of science^ 
which therefore now o&rs itself to be explained, and 
is accordingly the subject of the ensuing chapter* 


Cbap. II* 

OF THE METHOD OF SCIENCE. 

Sec* l^,*»Kn(yu)ledge as derived from the c§ntemplation ^ 
',of^ur idtas^of a necessary and unchangeabU nature ; 

IN order, to give the juster idea of the rules peculiar 
to this species of method, and establish thehi upon 
their proper foundation, it will be necessary to begin 
with settling the meaning of the word science^ and 
showing to what parts of human knowledge that term 
may be most fitly applied* We have already observed, 
in the first chapter of the second book, that there are 
three several ways of coming at the knowledge of 
truth* First, by contemplating the ideas in our own 
minds* Secondly, by the information of the senses* 
Thirdly, by the testimonj- of others. When we set 
ourselves to consider the ideas in our own minds, we 
varioiisly compare them together, in §rder to judge of 
their agreement or disagreement. Now as all the truths 
deduced in|this way, flow from certain connexions and 
^*.ations, dbcemed between the ideas themselves ; and 
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as when the same ideas are brought into comparison, 
the same relations must tver and invaribly subsist 
between them ; hence it is plain, that the knowledge 
acquired by the contemplation of our ideas, is of ^ ne» 
cessary and unchangeable nature* But farther, ai 
these relations between our ideas, are not only supposed 
to be real in themselves, but «l1so to be seen and dis- 
cerned by the mind ; and as when we clearly perceive 
a conne'xlon or repugnance betweeen any two ideas, we 
cannot avoid judging them to agree or disagree accord- 
ingly ; it evidently follows, that our knowledge of this 
kind is attended with absolute certainty and conviction^ 
insomu!Oh, that it is ioipossible for us to withhold our 
assent, or entertain any doubt as to the reality of trutl^ 
so offered to the understanding* The relation of equa- 
lity between the whole and all its parts, is apparent to 
every one who has formed to himself a distinct notion 
of what the words whole and part stand for* No m^n, 
therefone, who has these two ideas in his mind, caa 
possibly dovbt af the truth of this proposition, that the 
whok is equal to alius parts* For this would be only 
endeavoiiring to persuade himself, that that was not, 
which he plainly and unavoidably perceives to be* So 
that in all cases, where we discern a relation between 
any of our ideas, whether immediately by comparing 
the one with another, or by means of intermediate 
ideas, that lay it open distinctly to the understanding ; 
the knowledge thence arising is certain and infallible* 
I say infallible ; because we not only perceive and own 
the truth «f propositions so offered to the mind, but| 
•having at the same time a clear view of the ground on 
which our assent rests,arc entirely sSitisfied within our- 
selves, thatw* canuot possibly be deceived in this per- 
ception* 

Sec. ll.*m.As flowing from the information of the senses^ 
begets undoctbied assurance^ but excludes not allpossi" 
hiiity of being deceived i> 

This second way of coning at knowledge, i^ by the 
means of the senses. From them we receive informati- 
-^a of the existence of objects without us, of the vniop 
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and conjunction of different qpali ties in the same sub- 
ject, and of the operations of bodies one upon another. 
Thus our eyes telTus, that there is in the universe such 
a body as we call the sun, «ur sight and touch, that 
light and heat, or at least-"the power of exciting those 
perceptions in us, co-exist in that body ; and lastly, by 
the same sight wc also learn, that fire has the power 
of dissolving metals, or of reducing wood to charcoal 
and ashes. But now with regard to this kind of know- 
ledge we arc to observe, that though when the organs 
of the body are rightly disposed and operate in a na- 
tural way, we never doubt the testimony of our senses, 
but from most of the schemes of life upon their infer* 
mation : yet are not the truths of this class attended 
with that absolute and infallible assurance, which be- 
longs to those derived from the contemplation of our 
own ideas. We find that the senses frequently represent 
objects as really existing, which yet have no being but 
ia our own imaginations ; as in dreams, phrensies, 
and the deliriums of a fever* A disorder too in the 
organs, makes us often ascribe qualities to bodies, en- 
tirely different from those they appear to possess at 
other times. Thus a man in the jaundice shall fancy 
every object presented to him yellow ; and in bodily 
distempers, where the taste is greatly vitiated, what 
naturally produces the idea of sweetness, is sometimes 
attended with a (}nite contrary sensation. It is triie, 
tiiese irregularities ueiUier ought, our indeed do they, 
with considerate men, in any ways tend, to discredit 
the testimony of experience. He that, awake,, in hitf 
S4ins€s, and satisfied that his organs operated duly, 
should take it into his head to doubt whether fire 
would burn, or arsenic poison bins, and therefore 
rashly venture upon these objects, would soon be 
convinced of his error, in a way not much to his liking. 
As nevertheless the senses do sometimes impose upouus 
there is no absolute and infallible security that they 
may not at others ; therefore the assurance they prc»- 
duce, though reasonable, satisfying, and sufficiently 
well founded to determine us in the several actions 
and occurences of life, is yet of such a nature, as not 
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necessarily to exclude all possibility of being deceived 
Hence some men go so far as to maintain, that we ought 
to distrust oursenscs altogether; nay, whole sects among 
the ancients, because ofthis bare possibility, which really 
extends no farther than to matters of experience and 
testimony^ yet esublislied it as a principle, that we ought 
to doubt of e^cry thing. Nor are there wanting philo- 
sophers among the moderns, who, upon the same 
grounds, deny the existence of bodies, and ascribe the 
perceptions^ excited in us, not to the action of external 
matter, but to certain established laws in nsfture, which 
operate upon us in such manner as to produce all those 
several effects that seem to flow from the real presence 
of objects variously effecting our perception. It is not 
my design here to enter into a particular discussion of 
these matters : all I aim at, is to show, tliat the testi- 
mony of the senses, though sufiiclent to convince sober 
and reasonable men, yet does not so unavoidably extort 
our assent, as to leave no room for suspicion or dis- 
trust. 

Sec. 111.*,. A3 founded upon testimony^ is of a still more 
certain nature^ though in many cases embraced v^ith- 
out wavering or distrust* 

The third and last way of coming at truth is by the 
report and testimony of others. This regards chiefly 
past facts and transactions, which, having no longer 
any exis^nce, cannot be brought within the present 
sphere of •ur observation. For as tl^ese could never 
have fallen under our cognizance, but by the relations 
of such as had sufficient opportunities of being inform- 
ed ; it is hence apparent, that all our knowledge of 
this kind is wjjolly founded upon the conveyance o£ 
testimony* But now, although this^ many cases is a 
sufficient ground of assent, so as toprgduce a.readybe« 
lief in the mind, yet is it liable to still greater objec- 
tions than even the reports of experience. Our senses, 
it is true^ on some occasions deceive us, and therefore 
they may possibly on others. But this b^re possibility 
creates little or no distrust ; because there are fixed 
rules «f ^dgijig, whcA they operau .aQcordiqg to «%• 
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ture, and when they are prevented or given up to ca- 
price. It is otherwise in matters of mere human testi- 
mony. For there, besides the supposition tliat the per- 
sons themselves may have been deceived, there is a 
farther possibility, that they may have conspired to 
iniposeupon others by a false relation. This considera- 
tion has tke greater weight, as we frequently meet 
v/ith such instances of disingenuity among men, and 
know it to be their interest in some particular cases, to 
dissemble- and misrepresent the truth. It would, never- 
theless, be the height of folly, to reject all human tes- 
timony without distinction becanse of this barepossi- 
bili^.y. Who can doubt whether there ever were in the 
world such conquerors 2iS Alexander ?in^ Julius Cciar ? 
There is no aboolute contradiction, indeed, in suppo- 
sing, that hrstorians may have conspired to deceive us. 
Bat such an universalconcurrence to a falsehood, with- 
out one contradicting voice, is so extremely improba- 
ble, and so very unlike what usually haj)pens in the 
world, that a wise man could as soon persuade himself 
to believe the grossest absurdity, as to admit of a sup- 
position so remote from every appearance of truth. 
Hence the facts of history, when well attested, at-c 
readily embraced by the mind ; and though the evidence 
attending them be not such as produces a neoessary and* 
infallible assurance, it is yet abundantly sufficient to 
justify our belief, and leave those without excuse, who 
upon the bare ground of possibility, arc fox rejecting 
entirely the conveyance of testimony. 

Sec. IV , •••Science belongs entirely to thai branch ofknovf^ 
ledge which is derived from the contemplation of our 
Ideas*. 

Upon the whole, then, it appears, that absolute 
certainty, such as is attended with unavoidable assent, 
and excludes all possibility of being deceived, is to be 
found only in the contemplation of our own ideas. In 
matters of experience and testimony, men, wfr see, 
may frame pretences for suspicion and distrust : but in 
that part of knowledge which regards the relations of 
lur ideas, none such can have place. For aa all these 
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several relations arc either immediately discerned by 
the mind, or traced by means of immediate ideas, 
"Where self-evidence is supposed to accompany every 
step of the procfedure, it is absolutely impossible for a 
man to persuade himself that that i« not, which he 
plainly and necessarily perceives to be. Now it is to 
knowledge, attended with this last kind of evidence 
alone, that in strictness and propriety of speech we at- 
tribute the name of science. For science implies per- 
ception and discernment, what we ourselves see and 
cannot avoid seeing ;. and therefore has place only in 
matters of absolute certainty, where the truths ad- 
vanced are eitjier intuitive propositions, or deduced 
from them in a way of strict demonstration. And as 
this kind of certainty is no iifhere to be found, but in 
investigating the relations of our ideas ; hence it is 
plain, tha,t science^ properly speaking, regards wholly 
the first branch of human knowledge ; that "^hich wc 
have said is derived from a contemplation of the ideas 
in our own minds. 

Sec. Y .i.^Our Knowledge of the real Existence of 6h^ 

jects not Intuitive* 

But here I expect it will be asked, \i science and cfe- 
monstration belong only to the consideration of our 
own ideas, what kind of knowledge it is, that we have 
relating to bodies, their powers, properties, and opera- 
tions on^ upon another ? To this I answer, that we 
have already distinguished it by the name of natural 
or experimental. But that we may see more distinctly 
wherein the difference between scientijicul and natural 
knowledge lies, it may not be impfopcr to add the fol- 
lowing observations. When we cast our eyes towards 
the sun, we immediately conclude, that there exists an 
object without us, corresponding to the idea in our 
minds. We are, however, to take notice, that this con- 
clusion does not arise from any necessary and unavoid- 
able connexion discerned, between the appearance of 
the idea in the mindy and the real existence of the ob- 
ject without us. Wc all know by experience, that ideas 
jnay be tzcited^ and that too by a seeming operation 
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of pbjects upon our senses^, when there are in hex no 
such objects cxUting ,; a? ia dreams, and the deliriums 
of a fever. Upon .what then is the Ijefore-mention^d 
coaclu won properly ^frownded? Why., evidently iipo.n 
tills : that as vr^e arc satisfied our prgans operate duly, 
and know that every effect must have a cause, nothing 
isxporje natural than to suppose, that where an idea is 
exited in the mind, some object exists corref^onding 
to the idea, which is the cause of that appcaraivie. But 
as this conclusipn, by what we have seen, is not neces- 
sary ajidunavoid2d>le^ hence there is no intuition in the 
case, hut merely a probable conjecture, or reasonable 
3>resnmption^ grounded upon an iiituitive truth. 

Sec. yi.,..Aibsplute X^rtchiy Vn matnrai Kn<jm4edg€ 
cofvfined to what folis wider our ^nnnediate notice. 

Again, when a piece of gold is dissolved in aqua /v- 
^iuj we see indeed and own the effect produced, but can- 
not be said, in strictness ajid propriety of speech, to 
have any perception or discernment of it. The reason 
is, because bein^ unacquainted with the intimate na- 
ture hoilh of tiqua regia and gold, we cannot, from the 
ideas of them in our mnds, deduce why the one 
operates upon the other in that particular manner. 
Hence it is, that otir knowledge of the facts and opera- 
tions of nature extends not with certainty beyond the 
present instance, or what falls ujideV our immediate 
notice ; so that in all our researches relating to them, 
wre must proceed in the way of trial and experiment, 
there being here no getieral or universal truths, where- 
on to found '5c/>nf^cji deductions. Because the solu- 
tion of .gold in aqua rtgkx holds in one experiment, 
we cannot thence infallibly conclude that it will hold 
in another. For not kuowing^pon what it is, in either 
of these bodies, that the effect here mentioned depends 
wa have ru> absolute certaipty in any new experiment 
we .propose to make, that the ol^ects to be applied one 
to another have that precise texture ao^ 'Constitution 
from which this solution results* • Chemists -know by 
experience, that bodies which ^o by the sama name, 
and ,have thc.sajnc outward appearance, arc uoX always, 
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however, ct^actly alike in their powers and operations. 
In vain do they often search for those properties in 
one piece of antimony^ which, on former occasions, 
they may have found in another ; and by this means, 
to ^their no small mortification, find themselves fre- 
quently disappointed, in very costly and prcmisingex- 
pt-riments. Nor have we any express and positive as- 
surance, that the very bodies with which we have for- 
merly made ex peri merits, continue so exactly the same, 
as to afford the like appearances in any succeeding 
triah A thotjsand changes happen every moment in 
the natural world, without our having the least know- 
ledge or perception of them. An alteration in our at- 
mosphere", the approach or recess of the sun, his decli- 
nation towards the north or south, not only vary the 
outward face of things, but occasion many changes in 
the human constitution itself, which ve yet perceive 
not when they happen ; nor should ever be sensible of, 
but by the effects and consequences resulting from 
them. And whether alterations analogous to these 
may not sometimes be produced in the frame and tex- 
ture of many bodjies that surround us, is what we can- 
not with certainty determine. Hence, frtni an expe- 
riment's succeeding in one instance," we cannet infal- 
libly argue, that it will succeed in another, even with 
the same body. The thing may indeed be probable, 
and'that in the highest degree ; but as there is still a 
possibility that some change may have happened to the 
body, unknown to us, there can Le no absolute cer- 
tainty in the case. 

Sec. Yl\*:,What kind of Knowledge of Bcdy would 
— deserve the name of Science* 

Had we such an intimate acquaintance with the 
structure both of agua r£gia and gold, «s to be able 
thence to discern why the one so operates upon the 
other as to occasion its dissolution ; iiiscmnch that 
from the ideas of them in our own minds, we could 
clearly deduce, that bodies of such a make applied one 
to another, must necessarily produce the effect here 
»eiitioji#d J our kaofledge would then be scicntifcal^ 
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and stand upon the foundation cither of intuition or 
demonstration, according as the perception was imme* 
diate, or attained by means of intervening ideas. In 
this case, therefore, having two standard ideas in our 
minds, whose relations we perfectly well knaw ; wher- 
ever we found objects conformable to these ideas, wc 
could then pronounce with certainty, that the applica- 
tion of them one to another would be attended with the 
above effect : because, whatever is true in idea, is un- 
avoidaljly so alsb in reality of things, where things 
exist answerable to these ideas, if it be true in idea, 
that a parellelogram is the double of a triangle, stand- 
ing upon the same base, and between the same parel- 
lels ; the ^ame will be true of every real triangle and 
parellelogram, that exist with the conditions here men- 
tioned. We are liJcewise to observe, that the changes 
to which bodies are daily liable, could produce no con- 
fusion or perplexity in natural knowledge, did it stand 
upon the foundation here mentioned. For in such a. 
case, the powers and properties of objects being dedu* 
ced from the ideas of them in our own minds, would 
no otherwise be applied to things really existing, than 
as these things are found perfectly conformable to our 
ideas. When, therefdte, an alteration happened in 
any body, as it would by this means differ iVom that 
standard idea whence its former properties were scea 
to flowj we must of course be sensible, that some suit* 
able change would follow in the properties thenaselves, 
and that its powers and operations, in regard (^f other 
bodies, would not be in all repects the same* 

Sec. Ylll.U^Experience the only foundation of Naiur 

ral Knowledge. 

But what is still more reosarkable, we should, ispon 
this supposition, be able to determine the mutual ac- 
tion and influence of bodies, without having recourse 
to trial orexperiment. Had we, fo^ instance, a perfect 
knowledge x^tUe iiitimate nature and composition of 
an am^aihody, a^dof that particular poison that is 
iuf)i^ed ln^to it by tl^e bite .ef a viper, so €is clearly and 
distictly to discerii Jjiow they Are adapted one to ano-> 
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ther ; we might thence scientifically deduce, without 
the help of experiments, that the bite of a viper 
would so unhinge the human fabric, and produce such 
ferments and combustions in it, as must necessarily be 
followed by a total extinction of all the vi^al functions, 
smd leave that admirable machine a mere lifeless lump. 
But as such perfect and adequate ideas of objects, and 
tlieir mutual habitudes one to another, are plafhly be- 
yond the reacii of our present faculties ; it were vain for 
us to think of improving' natural knowledge by abstract 
reasoning or scientifical deductions. Experience is here 
the true and proper foundation of our judgments, nor 
earn we by any other means arrive at a discovery of the 
several powers and properties of bodies. How long 
jsight a man contemplate the nature of hemlock, exa- 
mine the structure of its parts in a microscope, and 
torture and analyse it by all the processes of chemistry, 
before he could pronounce with certainty the effect it 
will have upon a human body? One single experiment 
lays tMt open in ah instant, which all the wit and in- 
vention ot rac^n would never of themselves have been 
able to trace. The same holds in all the other parts of 
natural philosophy. Our discoveries relating to electri- 
city, tlie powers and properties of the load^stone, the 
force of gunpowder, &c. were not gained by reason- 
ing, or the consideration of our abstract ideas, but by 
means of experiments made with the bodies themselves. 
Hence it happened, that while the philosophy of Aris^- 
totle prerailed in the schools, which dealt much in 
metaphysical notions, occult qualities, sympathies, an- 
tipathies, and such like words without meaning ; t-lie 
knowledge of nature was at a stand: because men pre- 
tended to argue abstractedly about the things of which 
they had no perfect and adequate ideas, whereon to 
ground such a method of reasoning* But now in the 
present age, that we have returned to the way of trial 
and experiment, which is in4eed the only true- founda- 
tion of natural philosophy;^ great advances have al- 
ready been made, and the prospect of still greater lie^ 
Ireforetis. 
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Sec. lK..*,Dijff'srence between Scientijical and Katural 

Kn9V)led^e. 

< 

And thus at length we may sufficiently understand 
"wherein the proper difference lies, between scientifial 
and natural knowledge* Inmattersof science we argue 
from the ideas in our own minds^ 9nd the connexions 
and relations they have one to another* And as when 
these relations are set clearly and plainly before us, we 
cannot avoid Deceiving and owning them, hencie^all 
the truths of this class produce absolute certainty in the 
mind, and are attended with a liecessary and unavoid- 
able assent* It is otherwise in the case of natural know- 
ledge* Intuition and inward perception have here no 
place. - We discern not the powers and properties of 
those objects that surround us, by any view and com- 
parison of the ideas of them one with another, but 
merely by experience, and the impressions they make 
on the senses* But now the reports of sense happening 
in some instances to deceive us, we have no infallible 
assurance that they may not in others ; which weakens 
not a little the evidence attending this kind of know- 
ledge, and leaves room for suspicion and distrust* Nay, 
what is yet more considerable, as >Ye have no perfect 
and adequate ideas of bodies,^ representing their inward 
constitution, or laying open the foundation up«n 
which their qualities depend, we can form no universal 
propositions about them, applicable with certainty in 
all particular instances* Fire, we say, dissolves. metals* 
This, though expressed indefinitely, is^ however, only 
a particularly truth, nor can be extended with absolute 
assurance, beyond the several trials made. The reason 
is, that being ignorant of the inward frame and com- 
position both of Ere and metals ; when objects are offer- 
ed to us under that name, we have therefore no posi* 
tivc certainty that they are of the very make and tex- 
ture, requisite to the success of the experiment. The 
thing may indeed be probable in the highest degree ; 
but for want of standard and settled ideas, we can 
never arrive at a clear and absolute perception in the 
case* ' 
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,Sec* JLmmmmTke moiiuer of Rcasamimg im NcturalKnom* 

As nevertheless, it is certain that manj general con* 
elusions in natural philoiophj are esib raced without 
doubt or hesitation ; najr, tint we form most cf the 
schemes and pursnits •£ life npoo that fonndation ; it 
will naturally be asked here, bow come we by this assu- 
rance ? I answer, not scientifically, and in the way of 
strict demonstration, but by analogy, and an induction 
of experiments. We distinguish fire, for instance, by^ 
such of its qualities as lie more imnfedlatcly open to the 
notice of the senses ; among which light and heat are 
the most c<msiderable. Examining still farther into its 
nature, we find it likewise possessed of the power of dis* 
solving metals. But this new property not having any 
necessary connexion that we can trace, with those other 
qualities by which fire is disunguisbed, we cannot there- 
fore argue with certainty, that wherever light and he^t, 
&c* are, the power of dissolving metals co-exists with 
them* 'Tis not till after we have tried the thing in a 
variety of experiments, and found it always to hold, 
that we begin to presume there may be really sone 
such connexion, tho' our views are too short and imper* 
feet to discover it. Hence we are led to frame a general 
conclusion, arguing from what has already happened, 
to what will happen again in the like cases insomuch 
that where we meet with all the other properties of fire 
in any body, we have not the least doubt, but that upon 
trial, the power above-mentioned will be found to be- 
long to it also. This is called reasoning by anahgj ; 
and it is, as we see, founded entirely upon inducti on,- 
and experiments made with particular objects ; the 
more precise and accurate our ideas of these objects are, 
and the greater the variety of experiments upon which 
we build our reasoning, the more certain and undoubtC 
. ed will the conclusions be. 'Tis in this manner we ir* 
. rive at all the general truths of natural knowledge : /as 
. that the bite of a certain animal is mortal ; that a needle 
touched by a loadstone points .to the north \ that gravi- 
ty belongs universally to all bodies ; and innumerable 
othcr^ whicb| though not capable of strict dciiionsu'%- 


218 DUNCAN'S ELEMENTS 

tion, are nevertheless as readily embraced upon ths 
foundation of analogy, as the most obvious and intui- 
tive judgments ; nay, and become fixed and steady prln« 
ciples of action, in all the aims and pursuits of life* 

Sec* XI..**.£?atv even Scientifical Reasoning maybe ia- 

traduced into it* 

And here again it is particularly remarkable, that 
having ascertained the general properties of things by 
analogy, if we proceed next to establish these ^s postu^ 
lata in philosophy, we can, upon this foundation, build 
strict and mathematical demonstrations, and thereby 
introduce scientijical reasoning into natural knowledge* 
In this manner, sir Isaac Newton having determined the 
laws of gravity by a variety of experiments, and laying 
it down as a principle, that it operates according to 
those laws through the whole system of nature ; has 
thence, in a way of strict demonstration, deduced the 
whole theory o^the heavenly motions. For granting 
once t\i\^ postulatum^ that gravity belongs universally to 
all bodies, and^ that it acts according to their solid coi^« 
tent, decreasing with the distance in a given ratio ; 
what sir Isaac has determined in regard to the planetary 
motions^ follows from the bare consideration of oar 
own ideas ; that is, necessarily and scientiJicaUy^ Thus 
likewise in optics^ if we lay it down as a principle^ that . 
light is propagated on all sides in right line^^' and that 
the rays of it are reflected and refracted according to 
certain fixed invariable laws all which is know^n to be 
true by experience ; we can upon this foundation ^esta- 
blish mathematically the theoiy of vision* The same f" 
happens in mtchanicsjhjdrostatics^pneumatics^^c.v/hctc 
from postulata ascertained by experience, the whole 
theory relating to these branches of knowledge follows 
in a way of strict demonstration* And this 1 take to be 
the reason why many parts of natural philosophy afe 
honored with tBe name of sciences. Not that they arc 
ultimately founded upon intuition ; but that the several 
principles |>eculiar to them being assumed upon the 
foundation of experience, the tlieory deduced from 
these principles is established by scientijical re<soning^. 
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Sec. 'XJl.,**Yet still Experience is the ultimate Ground 
*- of9ur Assent. 

Could we indeed discern any necessary connexion be- 
tween gravity and the known -essential qualities of mat- 
ter, insomuch that it was inseparable from the very idea 
of jt ; the whole theory of th* planetary motions would 
then be strictly and properly scientifical. For seeing, 
from the notion of gravity, we can demonstratively de- 
termine the laws that bodies will observe in their nevo* 
lutions, in any known circumstances; if the circum- 
stances relating to any system of bodies can be traced, 
and gravity is supposed essential to them, we can then, 
from the bare consideration of our own ideas, deduce 
all their motions and phenomena. Now this is precise- 
ly what sir Isaac has done in regard to our planetary 
system. He has determined the circumstances of the 
bodies that compose it, in respect of situation, distance, 
magnitude, Sec. all which being supposed, if they 'arc 
essentially actuated by gravity, their several revolutions 
and appearances must be equally essential. But as the 
principle of gravitation cannot be accounted for by the 
known qualities of matter, neither can this theory be 
immediately deduced from the idea of body ; and there- 
fore, tho' oSir reasoning in this part of philosophy be 
truly scientifical, yet as the principle upon which that 
reasoning is grounded, is derived from experience, the 
theory itself must needs ultimately rest upon the same 
foundatiop. And thus even the doctrine of the pla- 
netary motions, though seemingly established by ma- 
thematkril re^asoning, falls yet, in strictness and pro- 
priety df speech, under the head of natural knowledge. 
For in this precisely consists the difference between 
science^ and what we call the philosophy of nature ', that 
the one is groundea ultimately on intuition^ the other 
on experience. A.-? the observation here made holds alike 
in sill the other branches of natural philosophy, into 
which jf/Vyif/j^ra/ reasoning has been introduced; it is 
hence apparent, that they are not sciences^ in tlic strict 
and proper sense of the word, but only by a certain 
latitude of expression common enough in all languages. 
What we have therefore said above, relating to the im- 
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possibility of improving natural lyio^ledge, by scienti- 
fical deductions, is not contradicted by any thing ad- 
vanced in this section, Wc there meant deductions 
grounded ultimately on intuition, and derived from a 
consideration oAhe abstract ideas of objects in our own 
uiinds ; not such as fiow from postulata^ assumed upon 
the foundation of experience. For these last, as we have 
already observed, are not truly and properly scieiitifi- 
tal, but have obtained that name merely on account of 
the way of reasoning in which they are collected from 
tlie said postulata* 

Sec,XIII.*.*T'Ae manner cf Reasoning in Historical 

Knowledge, 

If then absolute and infallible certainty is not to be 
obtained in natural knowledge, much less can wcex- 
pcct it in historical. For here testimony is the only 
ground of assent ; and therefore the possibility of our 
being deceived, is still greater than in the case of ex- 
perience. Not only he who reports the fact may himself 
have fornied a wrong jadgment; but could we even 
get over this scruple, there is still room to suspect, that 
"he may aim at imposing upon us l^ a false narration. 
In this case, therefore, it is plain, there can be no in- 
tuition or inward perception of truth, no strict and ab- 
solute demonstration, and consequently no science^ 
There is, however, a way of reasoning even here, that 
begets ancntire acquiescence, and leads us to embrace 
■without wavering, the facts and reports cf history. If, 
for instance, it appears, thanl-e historian was a man 
of veracity; if he was a competent judge of what he 
relates ; if he had sufficient opportunities of being in- 
formed; if the book that bears his name was really 
written by him ; if it had been handed down to us 
uncorrupted ; in fine, if what he relates is probable 
in itself, falls in naturally with the other events of 
that age, and is attested by contemporary writers: 
by these and such like arguments, founded partly on 
criticism, paf-tly on probable conjecture, we judge of 
past transactions; and though they are not capable of 
sci€ fjtffical proofs yet in many cases wc arrive at an un- 
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cloubted assurance of them. For as it is absurd tode« 
maiid maUicmatical demonstration in matters of fact, 
because they admit not of that kind of evidence ; it is 
no less so to doubt of their reality, when they are prov- 
ed by the best arguments their nature and quality will 
bear. 

Sec. 'K,W,*B,Scepticisms necessarily excluded from mat" 

ters of Science ; 

And thus we see, in the several divisions of human 
knowledge, both what is the ground of judging, and 
the manner of reasoning, peculiar to each. In scientiji" 
r^/ knowledge, which regards wholly the abstract ideas 
of the mind, and those relations and connexions they 
have one with another ; our judgments are grounded 
• on intuition^ and the manner of reasoning is by demon^ 
stration. In natural knowledge, respecting objejcts that 
exist without us, their powers, properties, and mutual 
operations; we judge on the foundation of experience 
and reason by induct ionznd analogy* Lastly, in historical 
knowledge^ which is chiefly conversant abput past facts 
and transactions, ^e^l/mony is the ground of judgment, 
and the way of reasoning is by criticism and probabU 
conjecture. And now 1 think we are able efTectuaily to 
overthrow that absurd kind of scepticism maintaintd by 
some of the ancients which brings all propositions up- 
on a level, and represents them as equally uncertain. 
What gave the first rise to this doctrine was^ caprice 
of certain philosophers j who observing that the reports 
of sense and testimony were in some instances deceitful, 
took thence occasion to suppose that they might be so 
likewise in others, and thereupon establishtd it as a 
principle, that we ought to doubt of every thing. But 
-even with repect to this doubting, we are to observe, 
that it can in fact extend no farther, than to matters of 
experience and testimony^ being totally and necessarily 
excluded from scientijical knowledge. When ideas make 
their appearance in the understanding, it is impossible 
for us to doubt of their being there. And when the 
relations of any of our ideas are clearly and distinctly 
fUsccrned by the mind, either immediately, which ii 
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intuition^ or by means of intervening ideas, which is 
demonstration ; it would be in vain for us to endeavour 
to persuade ourselves that that is not, which we plain* 
ly aud unavoidably perceive to be. In this case, there- 
fore, we cannot withhold out assent ; truth forces it$ 
way over all opposition,and breaks in with so much light 
upon the mind, as-to beget absolute and infallible cer- 
tainty. 

Sec. XV....-^n£?fo J^e admitted with caution in matters 

oy experience and testimony^ 

Indeed in natural and historical knowledge scepticism 
may have place ; because, as we have said, there is a possi- 
bility of our being deceived. But then it is to be observed, 
that a bare possibility is a very weak ground whereon 
to bottom any philosophical tenet. It is possible, that 
Great Britain may be swallowed up by the sea before 
to-morrow; but I believe no man is^ on this account;in- 
clioed to think that it will be so. It is possible, the 
whole human race may be extinguished the next in- 
stant ; yet this possibility creates no apprehension that 
the thing itself will really happen. In.a word, we ought to . 
jud^e of things by the proofs biu^ught to support them, 
not by bare abstract possibilities ; and wheu we have 
all the evidence,' they arc capable of, that alone is suf- 
ficient to convince, though perhaps the contrary cannot 
be shown to imply a contradiction. Will any wise and 
considerate man doubt whether there be such a place 
as Africa^ because we cannot prove,, Jby any necessary 
trgument, that it is absolutely impossible all the relati- 
ons concerning it should be false ? Strict and rigarous 
demonstrations t^elong not to history, or the philoso- 
phy of Nature. The way of reasoning, in these bran- 
ches of knowledge, is by arguments drawn ftom expe- 
rlejice and testimony. And when the truth of any pro- 
position is in this manner sufficiently ascertained, inso- 
much that it appears with all the evidence it is capable 
of, and we have as great reason to believe that it is, as 
we could possibly have, suf^osing it were, is not this 
ypon the matter as satisfactory as a demonstration ? It 

"M^ ^c owncd^ ind^y there is uo iaward perQieptioa 

'" * -1 ^ ■ ' . 
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in the^case ; and therefore our assent cannot be said 
to be necessary and unavoidable. Men may in these 
matters be sceptics^ if they please ; and if thry are re- 
solved upon it, it is in vain to contend with obstina^ 
and perverseness. I cannot, however^ but observe, that 
if they will really act up to theU: own principles, and 
treat all things in good earnest a^ uncertain, that ad* 
niit not of strict scientifical proof, their conduct must 
be tha very madness of folly. No man can demonstrate 
mathematically, that poison has not been conveyed 
into his meat or drink. And if he will be so very <cau- 
tiovs as not to taste of either, till he has reached this 
degree of certainty, I know no other remedy for him, 
but that in great gravity and wisdom he must die for 
fear of death. The truth of it is, the most seaUus 
patrons^t scepticism^ after all their pretended doubts 
and scruples find it yet convenient to behave, in the se* 
veral occurrences of life, as if they gave entipe credit to 
the reports of sense^Und testimony. They will no more 
venture upon a dose of arsenic, or rush into the midst of 
a glowing furnace, than if they verily believed dieath 
would be the consequence. And though. in thisit^must 
be owned they act discreetly, yet have we hence at the 
sanse time a very convincing argument of the absurdity 
of those notions they affect to entertain. In reality, 
can any thing be more ridiculous, than to give into a 
scheme of thinking, which Vre find ourselves necessitat- 
ed to contradict in almost every occurrence of life ? 
Opinions are not to be taken up out of caprice and fancy, 
but to serve as principles of action, and standing rules 
of behaviour. When they answer not this main pur- 
pose, they are anavailing and fruitless^ and an obsti- 
nate adherence to them, in spite of the repeated admo- 
nitions of experience, justly deserves to be branded 
for folly. We shall not, therefore, attempt to multiply 
arguments in a matter so obvious, it sufficiently answer- 
ing our present purpose to have shown, that doubting 
ana uncertainty have no place in scientifical know*- 
ledge, and that even in matters of history, and the 
facts oinature, and nndistinguishing scepticism wouUj 
be in the highest degcce abnurd* 
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Sec. XVl.,.,Scitnce appUeabU to tlie Concerns of Hif 
man Lift. 
Bat here, perhaps, it will be asked, Why all thi« 
mighty noise about science, when, -even accoi-ding to 
the present account, it aeema to be so ver]' capricious 
and arbitrary a thing ? For teeing it is wholly confined 
to the consideration of our ideas, and we arc at liberty 
to frame and combine those ideas ai pleasure, this in- 
deed opens a way to castles in the air, of our own 
building, to many chimerical and fanciful systems, 
-which men of warm and lively imagiuations love to 
entertain themselves with, but promises little of that 
knowledge which is worth a wise man's regard, >nd 
respects the great ends and purposes of life. Where is 
the advantage of harelv contemplating our ideas, and 
tracing their several habitudes and relations, when it 
is in truth the reality of things that wc are chiefly con- 
cerned to* know, and those respects they bear to us and 
flne another? To this i answer: that if indeed our 
ideas no way regarded things themselves, the know- 
ledge acquired by Ihcir means would be of very little 
consequence to human life. But since as we have al- 
ready observed, whatever is trueln idea, is unavoidably 
so also in the reality of things, where things exist an- 
swerable to these ideas ; it is apparent, tliat by copy- 
ing our ideas with care from the real objects of nature, 
and framing them in aconfornity to those con junctures 
and circumstances in which wc are most likely to be 
concerned, a way is laid open to discoveries of the 
greatest importance to mankind. For in this case, our 
teveral reasonings and conclusions, holding no less of 
■the objects themselves, than of the ideas by which 
they arc represented, may be therefore applied with 
certainty to these objects, as often as they fall under 
miF nnfirr. Thna ™!irU.iinrii-,ians, havuig formcd to 
inders, spheres, prisms, 
ogether, examine their 
wn rules by which to 
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an opportunity of applying mathematical knowledge to 
the common concerns of life *y and by determining 
precisely the quantity of extension in each body, cam 
the better judge how far they will answer the purpose* 
"we have in vi«w. The same thing happens in politics 
and morality. If we form to ourselves ideas of such 
communities, connexions, actions and conjucturesjas do 
or may subsist anf&ng mankind ; all our reasonings and' 
conclusions will then respect real Kfe, and serve as 
steady maxims of behaviour in the several circumstances' 
to which it is liable. It is not, therefore, enough that 
'we set about the consideration of any ideas at random ; 
"we must further take care that those ideas truly regard 
^things themselves ; for although knowledge is always' 
certain, when derived from the contemplation of our 
own ideas, yet is it then only useful and worthy our re* 
gard, when it respects ideas taken from the real objects 
of nature, and strictly related to the concerns of hu- 
man life. 

Sec. XVII.«.,T/iff method of science begins tpith ascer*^ 

taining our Ideas ; 

Having thus shown that there is such a thing as 
science^ fixed and ascertained the bounds of it, and 
explained its great use and importance in the affairs 
*ti mankind ; it how remains that we lay down the 
rules of method peculiar to this branch of know- 
ledge, and give some account of the manner in Which 
that certainty and conviction which arc inseparable 
from it, may be* most naturally and effectually pro- 
duced. Science^ as we have said, regards wholly the 
abstract ideas of the mind, and the relations they have 
one to another. The great secret, therefore, of at- 
taining it lies in so managing and conducting our 
thoughts, as that these several relations may be laid 
open to the view of the understanding, and become 
the necessary' and unavoidable objects of our percep- 
tion. In order to this we must make it our first care, 
distinctly to frame and settle the ideas about which 
our enquires /are to be employed- For as the relations 
subsisting betweeihthem can no otherwise be discerned^ 
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than by comparing them one with anothe&-~and as 
this comparison necessarily supposes that the ideas 
themselves arc actually in the mind, and at that very 
time under our immediate inspection— ^it plainly foU 
lows, that all science must begin with fixing and ascer- 
taining those ideas. l>Iow our ideas, as has been aU 

^ ready observed in the first book, come all very natu- 

rally within the division o£ simple and complex. Sim^ 
pie ideas are excited by actual impressions made upon 
the understanding ; and as they exist under one uni- 
form appearance, without variety or composition, are 
in no danger of being mistaken, or confounded one 
with another. It is otherwise in our complex concep* 

^ tioBs. For these consisting of many simple ideas 

joined together, great care must be taken, that we ac- 
quaint ourselves with the true number combined, and 
the order and mamier of their connexion. By this 
means alone are these our most intricate notices, kept 
distinct and invariable^ insomuch that in all our several 
views of them, they ever have the same appearance, 
^ and exhibit the same habitudes and respects, Here^ 
therefore, properly speaking, the art of knowledge 
begins. For although vye find it easy enough to bound 
and settle our ideas, where they consist of but few 
simple perceptions ; yet when they grow to be very 
complicated, it often requires great address and ma- 
nagement to throw them into such views as may pre- 
vent that confusion which is apt to arise from the joint 
consideration of a multiplicity of different objects. 
Hence that gradation in the composition of our ideas 
which we have explafned at large in the last chapter 
of the'first bo<>k. For as they are by this means form- 
ed into different orders, and these orders arise continu- 
ally one out of another ; the under-standing, by taking 
them in a just succession, gradually mounts to the 
highest conceptions, and can, at any time, with incre- 
dible ease and expedition, bring all their parts disinct* 
ly into view. To know, therefore, the full value of this 
contrivance, we must attentively consider the strict 
connexion that obtains between the several classes of 
our perceptions when disposed in such a series. Eve- 
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ry succeeding order is formed out of those combint^ 
nations that constitute the rank next below it. And 
as in advancing from one degree to another^ we are 
always to proportion the number of notices united, ta 
the strength and capacity of the mind ; it is apparent^ 
that by such a procedure, the ideas will be thoroughly 
ascertained in every step, and, however large and 
bulky, lie yet fairly within our grasp. This obvious* 
ly accounts for that wonderful clearness of apprehen- 
sion, whtch we often experience within ourselves, even 
in regard to the most complicated conceptions. For 
though the multitude of parts in many cases be great,* 
I may say beyond belief, yet as they have been all 
previously formed into separate classes, and the clas- 
ses themselves distinctly settfed in the understanding; 
we find it easy, by such a series of steps, to rise to any 
idea, how complex soever, and, witli a single glanct 
of thought, to embrace it in its full extent. 

Sec. XVIII«...^n^ Communicating them by means of 

Definitions* 

But it is not enough that we barely ibrm ideas in 
our own minds { we must also contrive a way to ren* 
• der them stable and permanent, that, when they disap- 
pear upon calling off our attention, we may know how 
to retrieve them again with certainty. This is best 
' done by woi*ds and descriptions, which serve not only 
to subject them to their own review,but also to lay them 
. open to the perception of others.' And indeed as one 
of the 'main ends of reducing knowledge into the 
fonn of a science is, the easy and advantageous com- 
munication of truth; it ought always to be our first 
care, when we set about unfolding our discoveries, to 
exhibit the several conceptions to which they relate, 
in a just and accurate series of definitions. For till we 
have distinctly transferred our ideas into the under- 
standings of those to whom we address ourselves, 
and taught their connexioti with the appropriated 
sounds, all our reasonings will evidently be wtthoat 
efifect. If man comprehend not the true import of oor 
words, and are therefore led by them to bring wrong 
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ideas mto^comfmri^on) they can never ^s^re see connex* 

,ioiis and habitudes that really subsit n^i^t. Butif, on 

.the.Qontrary, the terms we use, e;xci to those very pec* 

.fieptipns in others, which they denote ^n Qur own 

minds ; then, as the several relations pointed out will 

lie fairly open to view, they roust needs be discerned 

with great readiness and ease, and stamp the character 

..of certainty upon all our deductions* 

'Sec. XIX.... TAe names of simple Ideas constitute the 
originc\f and elementary terms of Language* 

Thus we s^e, that the method of science begins with 
.mnfolding pur ideas, and communicating them by 
.means of definitions* And here it is of great impor* 
tance to observe, that there must be in all languages, 
■ certain original and elementary names, whence our 
'^.descriptions tak<e their first rise, and beyond which we 
cannot trace the meaning and signification of sounds* 
For since our very definitions are made up of words, 
if we suppose not such primitive and fundamental 
terms, into which they all resolve themselves, and 
p where the^ at last necessarily terminate, it is evi«> 
. dent there would be no end of explaining* Now it. is 
. peculiar to our simple ideas, that they cannot be origi* 
• Bali« excited by words, but mpst always make their 
:. first entrance into the understanding by the actual 
< operation of objects upon it* « When, therefore, in a 
i.teries of definitions, we arrive at the names of these 
: ideas, *tis plain we can push our descriptions no far- 
vther, but are necessitated to suppose, that the percep* 
. tions themselves have already found admission into the 
: mind. If they have not, 'definitions avail nothing ; nor 
^ can tUey any other way be impressed upon us, than 
. by. betaking ourselves to the several objects in which 
1 the pokwer of. producing them resides. Hence it ap^. 
.pears, that the primary articles of speech, into which 
,;the whole of language may be ultimately resolved| 
i.-are ho other than the names of simple ideSis. These, 
;,we see, 9dmit notdefinitions« It is, by experience and 
•« ob^ryation, that we grow a,c<^nainted with .their mean« 
Jingf, and furnish. j9)irftclv9«. wuh the perceptions .^9/ 
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jery^ to •denote. Fdt finding that tKose in whese socl« 
ety #e liye^ m^ke use of Certain artknlate sounds, to 
onark t]]« various in^eiisioiiis o£ objects, we too WH" 
nextliese sounds to the same isafTessions, aitd thffi 
come to unders-taad the import of their words* TtAi 
way of knowkdge taJctes piace, in re)giard to -ali'Otrr 
simple ideas ; but in many of those that »e complex, afs 
they are the mere, creatures of the understanding, and 
exist no where out of the mind, there are, of coursei 
no real objects without us, whence they may be origi- 
nally obtained* If, therefore,' they could not be com- 
municated by descriptions, we should be left wholly 
without the means of trans£sn:ing' them into 4he minds 
pf others. But iuippily' it«o falls out, that, all com- 
plex conceptions whatsoever may be^ distinctly exhibit- 
ed in definitions. Jor as they are no more thandifEer- 
ent combinatioBs of simple ideas, if these simple ideas, 
liave already got Admission into the understanding, 
and the names. serving to expness then are known ; it 
.will b? easy, by describing the older, number^ and pe- 
culiar connexion- of-^the notices^comsbined, to raised in 
the mind of another the complex ao^h resuhipg froih 
~ them. • ..•>'. ' • 

Sec. XX....^ K^novtUdge of thcte previously suppo^ii 
in handUn^ah^ Subject, sf:UntiJicatly^.^, 

Since then it is by simjJe ideas and their name^i 
that we unpaid all the other conceptions of the mind-; 
Jt manifestly follows, that in handling any siibjecti 
scientificaU^f mm imust always suppose those to idiom 
we address ourseivesi previously fur^shed by ejcpert- 
ence with these £rst principles and Clemen t^ ofknow- 
ledge. Nor is this by any means *an unreasonable poS" 
tuiatuin : because the simple ideas that relate Ho the 
tciences, being few in number) and coming very often 
in our way, it is hardly pos&ib^e we should be unac« 
l|uainted with them, or not 4iave frequently heard their 
names in :copverse with' othei*s» What principally de- 
mands our care is, to apply those names aright kttd ac"- 
cording to the strict use and pro|>^iety of thelaiigxrag^ 
in whifh «c write* 'Tts seldom allowable td 6hauge 

U 


«» DUNCAN'S ELEMENTS 

tlie s^ificfttioii of wordS| especially those by vhkk 
ve denote simple idess*'. If, however, such a liberty 
•hooid at any time be foand isecessaiy, we miay still 
make ottr^lves «ndentocxi, by metitioningthe idea un- 
.•dcr its common name, and signifying its connexion 
with' the newly approprktedtonnd* Indeed it some- 
times happens, that new and' unusual ideas of this kind 
.are to be. taken under consideration, which we must 
therefore express by terms of our own invention* In 
.this case, as the ideas themfielves cannot be laid open 
by definitions, we refer to the several objects whence 
they- may be obtained.; whioh though it excites not 
the perceptions imi^edlately, yet sufficiently answers 
our purpose, by .putting men i|i a way of being furnish- 
ed with them at pleasurei 

*Sec« X'XL«*.TA6 order and connexion ofourDeJlnitions* 

This foundation being laid, the communicatiom of 
v^T complex coDceptipiis by definitions becomes both 
.ca:Sy and certain* . for sincfe the ideas themselves are 
formed into different ordersi^andithcse ordtfs arise con* 
.tiiUially; .<iqc outof. another:} * nothing more is required 
on our part, than to obser\e a like method and grada- 
tion in our descriptions. As, therefore, the first order 
t>f our compound notions is formed immediately from 
simple ideas ; so the terms appropriated to this order 
must be defined by the names of these ideas. And as 
the second and all the: succeeding. ordbrS'Asise continu- 
ally, opt of those xpmbinatiohs thatdolistiilute the clas- 
ps iifxt beloiv them, so the^defiiiisiekna corresponding 
to these difflccenlt; orders g<caduaj]y tak^ in the terms by 
. y^ l^ich thp .several * ifvierior divijsioim are . reg*u] arly and 
jsucces5ive;ly expresjted*. In such a series of descriptions, 
it is e:rident, at first sight, that nothing can-, beob- 
scure.and unintelligible.. For as it begins with the 
.^ames of simple ideas,. whose meaning is supposed to 
be known— and as in ^ytrj order of definitions, such 
terc^sofxly occur, i^ have been previously explained in 
tl^ preceeding d,istribu|ions— *by advancing regularly 
jfroxn one to another, i.we gradually furnish ourselves 
wit)i jv^teyer is i^ece^'iaFy toFard^a distiactcoacop^ 
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tion of all that h laid before us*. Nor .is it a imilh 
advantage attending this disposition, that the severftV 
ideas described ^r& hereby excited in the ufiderstaad* 
ing, in the very- order and manner in which they arc 
frained by ^ rprind advancing uniforolly from simple t•^ 
the most complicated notions. , Hence we s^e distinct* 
1y the various dependence of things, and being put in*' 
to, that very train of thinking which .leads directly to 
science and certainty, are drawn-ins^nsibly to Interest 
ourselves in. the pursuit ; insomuch, that while in.fact 
lye do no more than follow a guide an^ coiuiuctorf we* 
can yet hardly forbear fancying ourselves engaged m 
the actual exercise of deducing one p?rt of knowledge 
from another..^ , ^ , v. • 

t 

_ . « r - 

' Stc» X.Xll4.*.0/ the immediaU and intuitive Relations^ 

^ intvfeen our- Ideas. "• •- • 

When we have thus fixed and ascertained our ideas, 
uid distinctly exhibited them in definitions, we then ; 
enter upon the important task of tracing, their several.' 
habitudes and relations. In order to this, we set about, 
comparing them among themselves, and viewing^ them 
in all the variety of lights, by which we can hope to. 
arrive at a discovery of their mutual agreement, or 
disagreement. And here it happens, that some rela« 
tions forwardiy ofTer themselves to the notice of the 
uadertit^nding, and become the necessary objects of 
perception, upon the very first application of our ideas 
one to another. Those arc, therefore, immediately 
owned, and constitute our />r;7»(2;^ and iVum/^/?;^ judg- 
ments, being attended with the highest degree of evi- 
dence, and producing absolute certainty in the mind. 
But in many cases, the connexion or repugnance be- 
tween our ideas, even when true and real, comes not 
yet within our immediate view, but requires search 
aiid examination to discover it. On this occasion, we 
have recourse to intermediate notices, and if bymeans 
- of them we Can master up a train of evident and known 
truths, which, disposed in^ regular series of arguinen- 
tation, lead at labt to a conclusion expre^ksing the rqia- 
iioaIS wc arc in t^u^st of, the proof thciice aribiug is 
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c&ilfed dtfiMutratUn. Nov as the eonvictton attending 
denL9tutratUm^ i»no lets necessary and unavoidable than 
tka«j which proceeds from intuition; it evidently fol- 
lows, that tvhether the relations between our ideas 
art iiyoiediately discerned, by the mind, or whether 
they are traced by means of intenrening perceptions, in 
either case we arrive ^t science and certainty. This* 
IftODwe^rcr, t» particularly to be observed, that the more 
remote and distant respects, being deduced from such 
assise > obvious and self<evident, the propositions expres- 
sing these last d^nkand our £r»t notice, and ought to be 
pre v4ou^y established, before* we enter upon higher in- 
wjitigations. -Whenj -therefore, in the method of 
science^ we have finished the business cfdefinhions ; 
it must b^ oup next cace, distinctly to unfold ,in propo^ 
sitioosi those immediate and intuitive relations, which 
arc necessarily seen and owned by the mind, upon the 
vm^^firsrcomparingef bur ideas one with another. These 
pnypositions have ebtained the nimc of Jirst prhicipfes; 
beCI'J^ir, CCC;;;.ir,g firsi tA the order of knowledge, 
and being manifest of themselves, they suppose' not 
at\jry)r«?r trutlis in the inind', whence they may be cvi- 
d\*nced ahd ^explained. It is not riccdful to enlarge 
hcreitpon the necessity of circumspection and care, ia 
settfihg th^se^-;^*imitivc and fundamental perceptions- 
For* since the whole superstructure of our knowledge 
rest^uhiinitely Lpon them, it is evident at first sight, 
that a mistake in this case must at oi>ce ovcrtutn and 
annihilate all our future reasonings. • But having al- 
ready cxphined the nature of these propositions in the- 
second book, unfolded the notion of self-evidence, and 
tanY^ht the mj^nner of distinguishing between the truths 
of this class, and those that are demonstrable; we 
fch'all, for the present, wave any farther consideration 
of this subject, referring the reader to what is there 
advanced, if he desires fuller information. 

Sec, XXlll. •.•0/ the application of Self -evident truthi^ 
, in demjtristrfttifig awh ofi.are remote and distant • .. 

The first and more immediate relations of our ideas 
thus pointed out|*our next business is^ to iavesti* 
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f^ate such as are remote and distant* And here it is 
^hat we have occasion for intermediate MoticeS| and a 
«kilful application of intuitive truths. But though 
self-evident propositions be the ultimate foundation of 
•ur reasoning, we are not, on that account, to imagine, 
that the art of improving knowledge lies in assembling^ 
at randem, a large and comprehensive stoclc of these* 
'EAVtii general principles J considered by themselves, avail 
but little towards the investigation of truth* They are, 
Indeed, useful as media of certainty, by preserving the 
(evidence of our reasonings distinct, which never fail to 
convince, if, being pursued to their source, they are 
found to resolve themselves into, and ultimately termi- 
nate in these principles. But when we set about the 
increase and enlargement of science, far other helps 
are required. For here the whole secret consists, in 
devising and singling out such intermediate ideas,, as, 
being compared with those others whose relations we 
enquire after, may furnish out a train of obvious and 
known truths, serving distinctly to investigate the said 
reUtions# Euclid, in the first book of the elements, 
has demonstrated, that the three inivar4 anglts of d 
triangle taken together^ are equal to two right' angles* 
The reasoning, by which he establishes that proposition^ 
resolves itself into this general principle : things equal 
to one and the same things are equal to one dnqiheri 
Will any one, however, pretend to say, that, a bare 
consideration of the principle itself led him to that dis- 
covery ? the merest novice in mathematics 'would, iip^ 
on this supposition, be equally qualified for 'the business, 
of invention, with one that had m&de the grcat'est pro* 
gress ; inasmuch As these general pririciple^ of thej 
science are commonly alike known to both,^' But the. 
truth of it is, Euclid, having found out anglbs, to, 
-which the three angles of a triangle, and two right 
angles, being compared, were f6i!^nd severalty equal ^ 
thereby" ascertained the prdposuion' iti qu^s'tibh, ^by 
showing it to terminate in the above axiom, thoMgii' 
perhaps the axiom itself' Was ^nbver.o&ce.th^lfht.^lSi. 
during the whole course of the iAvestigati<»ii> . » 
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5ec» XXI v., . *.Raas<ming^ though resolvable into genC" 
• rai truthsy rests immediately upon particular self^ 
i tvidetkt propositi snst 

And here it may not be improper to observe, that 
though it be usual in reasoning, when we arrive at any 
particular self-evident propositioi>, to refrr to the ge-. 
neral axiom under which it is comprehended: yet is 
not this done out of absolute necessity, or for the sake 
of any additional confirmation. All intuitive truthsy 
uhether general or particular, standing upon the ^ame 
foundation of immediate perception, are necessarily 
embraced for their own sake, and require no mutual 
illustration one from another. When, therefore, we 
have found, that the three angles of a triangle, and 
two rjght angles, are severally equal to the angles form- 
ed by one right line standing upon another, we thence 
immediately discern their equality between themselves, 
independent of the general axiom into which this 
truth may be resolved. ' Nor do we in reality refer to 
that axiom^ by way of evidence and proof; but merely 
^o show the coincidence of the example under notice, 
with a previously-established general principle. The 
fame thing happens in all other demonstrations whatso- 
ever, which, terminating thus in particular self-evi- 
dent truths, arc therefore of themselves sufficient to 
certainty, and acquire not any new force by being ul- 
timately referred to general maxims* This I mention 
bere, to obviate a common prejudice, whence many arc 
led to imagine, that particular intuitive propositions 
derive their evidence from ' tnbse that are general, as 
being necessarily included in them. But since they 
both stand upon the same foundation of certainty, 
and are admitted in consequence of immediate percept 
tioni they have therefore an equal claim to se)f-evi« 
de'oce, and cannot be made plainer by any mutual ap- 

S^. \lf.XV..*.Pgrtieular Sel/^evident pr^siti<m$ s^ 
falled^ h$r€j . in opposition to general principles» 

As) howcTcri it is usual in the method of science t9 
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lay down certain general principles by way of founda- 
tion for our future reasonings ; some will perhaps ob- 
ject, that this seems to be a needless precaution, since 
demonstrations may subsist without them, and commonly 
terminate in particular self-evident truths^ peculiarly 
connected with the subject under consideration. In 
order, therefore, tQgive a distinct idea, of the true de- 
sign of this previous step, we shall begin with obserV* 
ing, that by the particular propositions in which de- 
monstrations terminate, must not Jbe understood such as 
are so, according to the strict definition of the word, 
or in opposition to universals ; but only confined and 
limited truths, when compared with others that are 
more general* Thus the proposition, circles^ equal t<y 
one and the same cirde^ are equal between themselves^ 
is, in strictness and propriety of speech, universal, be- 
cause the subject is taken in its full extent, and the 
predicate agrees to all the individuals comprehended un- 
der it. We here, notwithstanding, consider it as on- 
ly a particular truth; because if is of a very limited 
nature, when comp^fred with the general axiom men- 
tioned above ; things equal to one and the same things 
are equal to one another. For this not only extends to 
all .the various species of figures, but takes in every ob- 
ject without exception^ that comes under the denomi- 
nation of quantity* ^ 

Sec. XXVI....Gtf»«ra/ Principles serve^Jirst^ to Co9m 
tract the bottom of our Reasoning. 

" This point settled, it will easily appear^ that the me-' 
thod of premising general principles in the sciences 
answers these two great and valuable purposes. Fitsty 
to contract the bottom of our reasoning, and bring it 
within such bounds as are sufficiently accommodated 
to the capacity of the mind. For demonstrations be- 
ing carried on by means of intermediate ideas, whicH 
must always have some peculiar connexion with the 
matter in hand, the particular self-evident propositions 
in which they terminate, are almost as various as the 
subjects to which they relate* Thus in investigating 
tke equality of different objectSi whether angles^ triaa- 
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glesy circles^ squmres, S^c^ the intuitive truths^ os 
which, the proofs rest, always regard the particular spe- 
cies, and maybe therefore inultipried, in infinitum^ as 
well as the species themselves. But now it is remark- 
able, that all these several truths, numerous as they 
may appear, are yet reducible to this one general prin- 
ciple already mentioned ; things egufil to one and the 
same thing are equal to one another^ The same obser- 
vation will be found to hold in other parts of human 
knowledge ; insomuch that though the particular 
truths, on which we bottom our reasonings, are rcHlly 
innumerable ; yet may they be all, without exception, 
resolved, into a very few general maxims, and thereby 
brought readily within the compass of the understand- 
ings When, therefore, we begin with premising these 
general truths, and as we advance in science, take care 
universally to resolve our demonstrations into thtm ; 
this must needs add a wonderful clearness and peispi. 
cuity to our reasonings, and by establishiug them upoo a 
foundation previously admitted, and of whos^ strength 
and firmness we are abundantly satisfied, give them that 
irresistable force and influence, which serves to produce 
absolute certainty. Nor can we possibly imagine any 
thing more elegant andr beautiful, than thus to behold 
knowledge rising from a firm and fathomable rootj 
bearing its head aloft, and spreading foi^ih into innu- 
merable branches of science ; which, though various- 
ly implicated and entangled, and stretchii^to a vast 
•extent, yet by their union jn one common stock, derive 
thence, so sure and stable a support, that all the as- 
saults of cavil and scepticism are not able to destroy 
or loosen their connexion. 

Sec. 'K.l^W 11,;. Secondly y* to ascertain the yustness' of 
it vfith more Ease^ and less Hazard of Miscarriage, 

* - , 

•But, setondlyy aiJother purpose served by general 
principles is, that they enable us with less fatigue and 
labour and less hazard of miscarriage, to satisfy our- 
selves as to the justness^ of those reasonings by which 
science is established. For since demonstrations, when 
pursued to their source^ termljiate always in particular 
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intuitive .ttuthS) which Jtre therefore the ultimate foun- - 
dation of certainty ; it greatly improves uf, to beware, 
that we receive not any propositions under this name, 
until we have distinctly settled them in our own minds, 
and attained a full and clear perception of that self.evi« 
dence, on account of which they are admitted without 
proof. But now these propositions being many in num« 
ber, and differing according to the nature of the subject 
about which our researches a|f employed ; it must great* 
ly per|^ex and retard our reasonings, were we to check 
oorseives every time they occur, in order to examine 
them by the rules of first principles. Nor is it a matter 
of slight consideration, that in the heat and hurry of 
demonstrating, while the mind is advancing eagerly 
from one discovery to another, we shouM be oiten 
tempted to pass them over hastily, and without that 
attentioil their importance requires ; which must ex- 
pose us to many errors and mistakes. These incpnve- 
-nienccs are effectually prevented by the method oi^pj»e- 
mising general truths : beicause upon referring particu- 
lar propositions to them, as the connexion is obvious at 
first sight, and cannot possibly escape our notice, the 
evidence is discerned to be the very same with that of 
the principle's to' which they belong. And thus by a 
bare reference, without the trouble of particular ex- 
aminations, the grounds of reasoning/are ascertained, 
and our demonstjations found ultimately to rest oa 
maxims previously established. 

Sec. XX VIII....Cy the manner of linking propositions 
together^ in order to the forming, of legitimate cUmon- 
St rat ions* 

Having explained the use of general principles, 
shown them to be the great media of certainty, and 
found, that in order to enlarge the bounds of science, 
wc must have recourse to intermediate ideas, as by 
means of them we axe furnished with the several pre* 
vious truths, of which reasoning consists ; it now re- 
mains, that we enquire in what manner these truths 
are to be disposed and linked together, towards the 
forming of just and legitimate demonstrations. We have 
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teen already, in the preceding book, tKat sj^lhgitms^ 
drawn up according to the rules there established, lead 
to a certain and infallible conclusion. If therefore evi-* 
dent and allowed truths aire disppsed in a syllogistic 
order, so as toofier a .regular conclusion, that conclu* 
lion is. necessarily true and valid* And since, in tvtrf 
genuine syllogism, if the premises are true, the con* 
elusion must needs be true ; it manifestly follows, that 
the conclusion already gained, being now a known and 
established truth, may be admitted as one of the pre- 
mises of any succeeding syllogism, and thereby con- 
tribute towards the obtaining a new conclusion. In 
this manner may syllogisms follow, one another in 
train, and lead to a successive discovery of trutk ; carer 
being always taken, that the premises, in every step, 
are either self-evident propositions, or conclusions pre- 
Tiously etablished. And indeed the whole art of J^mon- 
*strating lies in this due and orderly combination of 
our syllogisms. For as by this means all the several 
premises made use of are manifestly true, all the se- 
veral conclusions must be so too, and consequently the 
Tcry last conclusion of the series, which is therefore 
said to be demonstrated* The same order is to be ob- 
served in the disposition of the demonstrations them- 
selves. That is, those propositions ar€ always first to be 
demonstrated, which furnish principles of reasoning in 
others ; it being upon the certainty of the principles 
made use of, that the certainty of the truths deduced 
from them depends. And since even the dijQTerent 
brauckes and divisions of science have a nc^r connex- 
ion among themselves, insomuch that the knowledge of 
one is often presupposed in another ; great care must 
be taken to adjust the several parts with an eye to 
this dependence, that those may always come £rst in 
order^ whence th^ postulata of demoascration in others 
are borrowed. 

Sec. XXIX....Jr/i)r ths method here explained is called 

the met l^d of science • 

In this way of putting together our thoughts, it is 
evident at Lm sight| that however far wc carry our re- 
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searches, science and certainty will still attend us. But 
what is particularly elegant and happy in the method 
now explained, we hereby see knowledge rising out 
of its first elements, and discern distinctly how those 
elements are combined and interwoven, in order to the 
erecting a goodly structure of truth. • Expedience fur- 
nishes us with simple ideas and their names which 
are the primary materials of thinking and communis- 
cation* Befinitions teach how to unite and bind these 
ideas together, so as to form them into complex no* 
tions of various orders and degrees. The general princi* 
pies premised in science exhibt to the understanding 
such intuitive and fundamental truths, as express the 
immediate relations between our ideas, and constitute 
the ultimate ground of certainty. DemonstrationsX\n\i 
known and established truths together in such man* 
ner, that they necessarily lead to others which are un- 
known and remote. In fine, the duly adjusting the se- 
veral branches of science, and the demonstrations in 
every branch, lays knowledge so open to the mind, 
that we see the parts of it growing one out of another^ 
and embrace them with full conviction and assurance. 
Thus are we gradually led from simple ideas, through 
all the windings and labyrinths of truth, until we at 
length reach the highest and most exalted discoveries 
of human reason. It is true, the method here laid 
down hath hitherto been observed strictly only among 
mathematicians ; and is therefore by many thought to 
be peculiar to number and magnitude. But it appears 
evidently from what we have said above, that it mvf 
be equally applied in all such other parts of know- 
ledge as regard the abstract ideas of the mind, and 
the relations subsisting between them. And since, 
wherever it is applied, it necessarily begets science -and 
certainty^ we have hence chosen to denominate it the 
method of science^ the better to intimate its true, na- 
ture and extent. 
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